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Abstract

The mining industry is known as a high-risk sector, which often faces challenges in identifying the causes of work accidents. This research
focuses on the implementation of the Hazard Identification, Risk Assessment, and Determining Control (HIRADC) system at PT XYZ,
especially at the gold mine. The aim of this research is to improve work safety through hazard identification and effective risk management.
The method used includes observation and descriptive analysis of secondary data from the Occupational Health and Safety (K3)
department. The research results show that there are 9 potential dangers, with 6 of them in the extreme risk category and the other three in
the high category. Through the implementation of the 50 proposed control measures, the risk level was successfully reduced to a safer
category. These findings emphasize the importance of implementing HIRADC to reduce work accidents and support operational
sustainability in the mining industry.
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1. Introduction

Throughout its history, mining has been considered a high-risk sector globally. Often, researchers have difficulty identifying the factors
that cause mining accidents in the hope of preventing similar accidents from occurring in the future. The accident rate in Australia is higher
than other sectors [1]. One of the components that drives Indonesia's economic growth and progress is the mining sector. The rapid
development of the mining industry has led to an increase in the number of workers used in mines. As a result, the risk of work accidents
increases. According to Ramli, because the number of work accidents and potential work hazards that endanger industrial workers including
mining continues to increase, the expected protection for workers in this industry is still lacking [2].

As the industry grows, occupational safety and health (OHS) becomes a top priority. The mining industry is closely related to worker
activities because it has many potential hazards and risk factors. Throughout its history, mining has been considered a high-risk sector
globally. Mining production activities increase the risk of occupational accidents (KK) and occupational diseases (PAK), as well as damage
to mining equipment.

The Occupations, Health & Safety (OHS) Department is one of the departments at PT XYZ which operates in one of the gold mines in
Indonesia and has an important role in ensuring the implementation of HIRADC in all operational areas. Various work risks in this mine
include exposure to mineral dust, use of heavy equipment, vehicle traffic in the mining area, and the potential for landslides due to high
rainfall. The OHS Department is not only responsible for designing and implementing the K3 program, but also providing training,
monitoring compliance with regulations, and conducting audits to ensure that work safety is maintained.

The HIRADC process involves identifying potential hazards, such as physical hazards from heavy equipment, chemical hazards from
mining waste, and environmental hazards from extreme weather conditions. Risk assessments are conducted to estimate the impact and
probability of risks, while control strategies are determined to minimize potential workplace accidents. The implementation of HIRADC
in gold mines not only helps reduce the trend of workplace accidents but also improves operational efficiency by creating a safer working
environment. This study aims to conduct HIRADC activities in gold mines with a focus on hazard identification and risk management in
the mine work area. Through effective implementation, it is expected to improve work safety, reduce the risk of accidents, and support the
sustainability of mine operations.
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2. Literature Review

2.1. Occupational Health and Safety

Occupational Safety and Health (K3) is a series of activities aimed at creating a comfortable and safe working atmosphere for employees
in the related industry. K3 involves supervision of individuals, machines, materials, and work procedures in designated areas, in order to
prevent injury to workers. Safety focuses on protecting workers from the risk of accidents in the workplace, while health is related to efforts
to ensure that workers are free from physical and mental illnesses that can arise from their work. Work activity itself is a dynamic process
that involves the use of mental and physical abilities to achieve various productive goals. Thus, K3 not only contributes to the welfare of
workers and companies, but also plays a vital role in creating a healthy and safe environment for the community around the factory or work
location. In addition, K3 is a proactive effort to prevent unsafe actions and conditions that can potentially cause accidents [3].

2.2. HIRADC

HIRADC, which stands for Hazard Identification, Risk Assessment, and Determining Control, is an important component in the
occupational health and safety (OHS) management system that focuses on preventing and controlling hazards in accordance with the
OHSAS 18001 standard. As one of the requirements in OHSAS 18001:2007 (clause 4.3.1) and 1SO 14001:2004, HIRADC plays an
important role in implementing effective OHS practices. This standard requires companies to review HIRADC at least once a year.
HIRADC consists of several steps, namely hazard identification, risk assessment, and determination of risk control. The results obtained
from the HIRADC process will be the main basis for formulating OHS goals and targets. Thus, companies or industries can focus on efforts
to prevent, reduce, and even realize the vision of zero accidents, namely eliminating the risk of work accidents [4].

2.3. HAZARD

Hazards refer to the characteristics of a material, the working mechanism of the tool, the method of carrying out the work, and the conditions
of the workplace environment that can cause damage to property, occupational diseases, or injuries, both temporary and permanent. There
are various types of hazards that need to be identified, including [5]:

1. Hazards from Moving Objects (Kinetic Hazards): This includes risks generated by objects moving in a straight line, rotating, moving
randomly, and when lifting or transporting.

2. Hazards from Static Objects: This includes risks related to differences in elevation, the presence of water, damage to tools or work
facilities, construction hazards, and risks that arise during the installation process.

3. Physical Hazards: These include risks from exposure to light, noise, extreme temperatures, pressure, and electromagnetic radiation and
ionization, including vibration.

4. Electrical Hazards: This risk can arise from contact with electric current, failure of safety devices, overload, sparks, and imperfect
insulation.

5. Chemical Hazards: These include the risk of fire and explosion caused by chemicals.

6. Poisoning Hazards: These include risks from corrosive substances, pesticides, and various other hazardous materials.

7. Biological Hazards: These are threats caused by toxins, germs, bacteria, viruses, fungi, parasites, and other organisms such as plants,
animals, and insects.

8. Ergonomics Hazards: These include risks related to work positions, how to lift objects, and the size of the workspace available.

9. Psychological Hazards: These include stress, disharmony in interpersonal relationships, family problems, and various other factors that
can affect mental health.

2.4. Risk Management

How an organization applies measures in mapping various existing problems by implementing various management approaches
comprehensively and systematically is called risk management. In a broader sense, risk management refers to all risks that occur in society,
such as loss of property, finances, business, and others. To manage, monitor, and control the organization against risk, the organization
uses risk management. [6].

3. Research Method

Method is a technique that can be used to obtain something. However, research methods can be defined as the way the research process is
carried out, both in data search and disclosure of existing phenomena. This study took place during the research period and used
observational techniques to collect data from the Mining, Production, and OHS departments that did not provide any treatment to the
research subjects. Furthermore, because this study does not compare between variables, this study uses a descriptive method to describe
the situation objectively.

Data was collected using secondary data from the OHS department, which stores all gold mine safety data. The results of this secondary
data will be processed using descriptive analysis. Data management and analysis methods are used to determine the risk assessment value
for each department at PT XYZ.
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4. Result And Discussion

4.1. Assessment Matrix

The image above is a risk assessment matrix that functions to determine the risk value in an area or job at PT XYZ. The value is obtained
from the possibility row multiplied by the consequence column to obtain the risk value. For example, if the possibility of occurrence is at
level B-very likely and the consequence level is severe, then the risk value obtained is 21 and is included in the extreme risk category.

B — Mungkin Sekali

C —Mungkin

D — Kemungkinan Kecil

E - Langka

4.2. Level of Consequences

Fig. 1: Assessment Matrix
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Fig. 2: Level of Consequences
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The image above is a consequence table that serves to provide an overview of the severity level if an accident occurs, especially in the
mining area. The value levels start from small, light, medium, heavy to disaster and the resulting consequences can have an impact on
safety and health, the environment, society and government, reputation, finance, organizational effectiveness and compliance. For example,
at the level of severe safety and health, the consequences are permanent disability or death and permanent impacts on the health of the
victim.

4.3. Level of Probability

Tabel Kemungkinan
A - Hampir Pasti B - Mungkin Sakali € — Mungkin D - Kemunglinan Kecil E -Langka
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Eemmngkinan terjadi | Kemunskinan terjadi 90%%. [talum. zekali di area tambang.

Fig. 3: Level of Probability

The image above is a probability table that functions to provide information on the percentage of the possibility of an accident occurring.
The value levels are A-Almost certain, B-Very likely, C-Possible, D-Less likely and E-rare. For example, at level A-almost certain, the
probability of occurrence is 99%, which means that the probability of an accident or incident occurring at the job or area is very high.

4.4. HIRADC
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Fig 4: HIRADC Production Area Crusher Department

Based on the image above, it can be seen that there is hazard control in the processing department, especially in the crusher area. For
example, working activities in a confined area have the danger of falling rocks when dumping material from the ADT which risks causing
workers to fall on objects from above which can result in serious injury to fatality. The risk value before the control was 23. The controls
carried out to reduce the risk value were area isolation, cleaning up the area before work, installing barricades around the ROM bin area,
permission to do work, use of complete PPE and a rescue plan so that the risk value could drop to 5 and the risk level became acceptable.

5. Conclusion

Based on the results of the implementation of the Hazard Identification, Risk Assessment, and Determining Control (HIRADC) method in
the crusher processing area department, 9 potential hazards were identified. These potential hazards consist of 6 hazards with risk levels in
the extreme category and 3 other hazards in the high risk category. After further analysis through the risk control determination process, a
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total of 50 control steps were found to be proposed and implemented to manage these potential hazards. With this risk control, the risk
level that was previously in the extreme and high categories was successfully reduced to a lower risk level. This reduction ensures that the
risk level is acceptable in accordance with the applicable occupational safety and health standards in the mining industry.
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