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ABSTRACT:  
The waste processing sector is vital for addressing and alleviating environmental issues; however, it is 
intrinsically linked to numerous health risks that can negatively impact the safety and well-being of its 
workforce. This paper highlights the necessity of employing Job Safety Analysis (JSA) as a thorough 
assessment tool to identify, evaluate, and mitigate health hazards within the waste processing industry. 
JSA methodically dissects tasks into distinct steps, pinpointing potential dangers at each phase and 
proposing strategies for risk reduction to safeguard workers. Critical hazards, including exposure to 
hazardous chemicals, biological agents, ergonomic challenges, and mechanical injuries, are examined. 
By combining JSA with employee training, the use of personal protective equipment (PPE), and 
engineering controls, organizations can foster a safer workplace. This study emphasizes the importance 
of proactive hazard identification and prevention in minimizing occupational health risks, improving 
productivity, and supporting sustainable practices in the waste processing sector. 
Keywords: Waste Processing Industry, Health Hazard Prevention, Job Safety Analysis (JSA), 
Occupational Safety, Risk Assessment, Hazard Mitigation, Toxic Exposure, Biological Contaminants, 
Ergonomic Risks, Personal Protective Equipment (PPE), Engineering Controls, Worker Safety, 
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INTRODUCTION:  
The waste processing sector is essential for managing and alleviating the environmental impact of waste 
produced by households, industries, and various other sectors. Nevertheless, this sector inherently 
subjects workers to numerous health risks, including exposure to hazardous chemicals, biological 
agents, ergonomic challenges, and the potential for physical injuries. If these risks are not properly 
managed, they can result in serious occupational diseases, accidents, and even fatalities. To address 
these dangers effectively, it is crucial to adopt a proactive and systematic approach to health and safety. 
One effective strategy is the implementation of a Job Safety Analysis (JSA)-based evaluation 
framework. JSA is a methodical process that entails identifying potential hazards linked to specific 
tasks, evaluating the associated risks, and instituting control measures to eliminate or reduce these risks. 
This strategy not only improves worker safety but also ensures adherence to regulatory requirements and 
promotes a safety-oriented culture within the organization. This paper intends to examine how a 
thorough JSA-based evaluation can be employed to avert health hazards in the waste processing sector. 
It will cover the identification of workplace hazards, the JSA methodology, and its application in risk 
mitigation, ultimately contributing to a safer and healthier working environment. 
 
LITERATURE REVIEW:  
[1] Chizubem, B., Izuchukwu Chukwuma, O., Damola Victor, A., & Chinonso, I. (2024) highlight 
the need for effective Health, Safety, and Environmental (HSE) interventions in the high-risk process 
industry. The process industry, with its complex operations and inherent risks, requires comprehensive 
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safety measures to protect both workers and the operational environment. Various intervention 
strategies, including engineering controls, administrative controls, personal protective equipment (PPE), 
and behavioral interventions, have been implemented to address critical risks such as fires, explosions, 
product leaks, and mechanical failures. Engineering controls involve physical modifications to 
equipment and infrastructure to minimize hazards, while administrative controls rely on policies and 
procedures to manage risks. PPE offers individual protection against specific dangers, and behavioral 
interventions focus on cultivating safe practices and attitudes among workers. 
[2] Zhuoshi Huang, Jicui Cui, Abdoulaye Bor, Wenchao Ma , Ziyi Zhang , Zhi Qiao , Ziyang Lou  
, Johann Fellner (2024) highlights the effectiveness of these strategies, demonstrating both short-term 
improvements in worker safety and long-term enhancements in health, safety, and environmental (HSE) 
outcomes. The combination of these interventions has been particularly successful, as each approach 
targets different facets of risk management. This synergistic method improves overall safety 
performance and operational efficiency. The findings emphasize the necessity of integrating various 
safety measures to sustain a safe working environment, thereby mitigating risks and promoting a safety-
conscious culture within the process industry. This study evaluates the health risks posed by 96 waste-
to-energy (WtE) plants in 30 cities across the Bohai Rim, China, utilizing advanced simulation models 
like the Weather Research and Forecasting (WRF) model and the California Puff (CALPUFF) model to 
map the spatial distribution of pollutants from these facilities. The assessment included calculating 
hazard indices (HI) and cancer risks (CR) based on methodologies from the United States 
Environmental Protection Agency. Results revealed that both HI and CR were generally low, remaining 
below the accepted thresholds, with an average HI of 2.95 x 10⁻³ and an average CR of 3.43 x 10⁻⁷ 
across the study area, although variations were noted depending on the location and type of WtE plant. 
The analysis further explored factors influencing health risks, such as waste composition, moisture 
content, and operating conditions. It highlighted that strategies like effective waste sorting, investment in 
advanced technologies, and increased chimney heights could significantly mitigate health risks 
associated with WtE plant emissions. Overall, this study offers essential insights into the health 
implications of WtE plants in the Bohai Rim, serving as a guideline for regulatory bodies and industry 
professionals. It emphasizes the necessity for continued research and the adoption of best practices in 
WtE plant operations to protect public health and support sustainable development. 
[3] Chetanya Mandecha, Jay Vyas, Mahesh Badole, Savan Awashya, Urvashi Mahajan (2024) said 
the rapid population growth in metropolitan areas like Indore has made municipal solid waste (MSW) 
management increasingly critical. With a population of over 1.9 million, Indore faces significant 
challenges in handling the high rate and complexity of waste generation. The Municipal Corporation of 
Indore is tasked with reducing and efficiently processing this waste through a system that involves 
multiple stages: generation, collection, transportation, and disposal. Structured collection and 
transportation systems have been put in place to maintain urban hygiene and prevent environmental 
degradation, yet the need for continuous improvements is evident. 
Disposal methods such as land filling and composting are currently employed, but each comes with its 
own environmental risks. Landfills can contaminate groundwater, and composting may release volatile 
organic compounds (VOCs). To combat these issues, government initiatives promote waste segregation, 
recycling, and scientific disposal methods. Public awareness campaigns further emphasize the 
importance of proper waste management. A strategic approach that includes infrastructure development 
and sustainable practices is essential for effective waste management in Indore, as the city continues to 
grapple with the challenges posed by its growing population and waste complexity. 



[ 

 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 54, Issue 2, No.1, February : 2025 
 

UGC CARE Group-1                                                                                                                        147 

[4] Ali Isa, Abubakar Lawan Gajerima (2024) study evaluates the attitudes of professional health 
personnel towards hygiene practices at the University of Maiduguri Medical Center. Using a descriptive 
research design, data was collected via self-administered questionnaires from 200 respondents, including 
students (73.08%) and staff members (26.92%). The findings indicate that while 70% of respondents 
believed health personnel exhibited positive attitudes towards hygiene and patient care, a portion 
disagreed, citing cases of poor hygiene practices. This dissent highlights the importance of addressing 
even minor lapses in hygiene, given its critical role in healthcare. The study emphasizes that attitudes 
towards hygiene practices have a significant impact on healthcare performance, with positive practices 
improving patient safety and satisfaction, while negative behaviors can have harmful effects. To address 
these challenges, the study recommends enhanced supervision, the use of surveillance technologies, and 
regular awareness sessions on hygiene and work ethics. It also calls for a zero-tolerance policy for 
hygiene negligence. Ultimately, the study stresses the need for continuous improvement in hygiene 
practices to ensure patient safety and the effective functioning of healthcare facilities. 
[5] Laisa Matagi  , Delmaria Richards , Helmut Yabar  , Takeshi Mizunoya , Gia Hong Tran , 
Christian Toochukwu Ogbonna (2024) Small Island developing states (SIDS) like Fiji face significant 
challenges in managing household solid waste due to inadequate infrastructure. This study investigates 
current waste management practices in Nasinu Town Council using a waste characterization survey 
(WACS), life cycle assessment (LCA), and geographic information system (GIS) analysis to evaluate 
potential waste treatment facilities. It explores various strategies for improving solid waste management, 
including recycling inorganic waste and converting organic waste into energy. These approaches aim to 
reduce landfill volume and emissions of harmful gases such as carbon dioxide (CO₂), nitrous oxide 
(N₂O), and methane (CH₄). Notably, landfill gas recovery is highlighted as a key method for minimizing 
these emissions. Treating organic waste is crucial for reducing landfill volume and minimizing pollutant 
release, thereby enhancing environmental health. The study emphasizes the importance of supportive 
policies for effective solid waste management and illustrates how organic waste treatment can enhance 
practices in Nasinu Town. Furthermore, the research underscores the necessity of strong policies and 
advanced technologies to effectively manage waste. By providing valuable insights and replicable 
technologies, this study offers a framework applicable not only in Nasinu Town but also throughout the 
broader Pacific Region. Implementing these strategies can significantly improve solid waste 
management practices in SIDS, fostering environmental sustainability and public health. Overall, the 
review highlights the critical challenges and potential solutions for solid waste management in small 
island developing states, stressing the need for innovative strategies and supportive policies. 
[6] E. Gallego , J.F. Perales  , N. Aguasca  , R. Domínguez (2024) The accurate assessment of landfill 
impacts hinges on reliable emission source data, a challenge frequently encountered in environmental 
studies. This research presents a methodology to characterize the emission profiles of various landfill 
sources for determining emission factors using an indirect approach. Focusing on the Can Mata landfill 
in Hostalets de Pierola, Catalonia, Spain, the study examines ambient air concentrations of volatile 
organic compounds (VOCs), hydrogen sulfide (H₂S), and ammonia (NH₃). Sampling was conducted in 
three key areas: dumping zones, pre-closed areas, and leachate reservoirs. Multi-sorbent beds and Tenax 
TA tubes were used for VOC sampling, analyzed through TD-GC/MS, while H₂S and NH₃ 
concentrations were measured using Radiello passive samplers. The findings revealed that dumping 
areas exhibited the highest total VOC (TVOC) concentrations (0.7–3.5 mg/m³), followed by leachate 
reservoirs (0.3–0.6 mg/m³) and pre-closed areas (77–165 µg/m³). The leachate reservoir also recorded 
the highest concentrations of H₂S and NH₃, with values of 0.8–1.1 mg/m³ and 1.7–1.8 mg/m³, 
respectively. To assess odour annoyance, odour thresholds were applied to identify critical compounds 
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contributing to odour nuisances. The leachate reservoirs showed the highest odour units (O.U.) due to 
H₂S, while VOCs were the primary contributors in dumping areas. By employing numerical modeling 
with a Eulerian dispersion model, emission factors for TVOC, H₂S, and NH₃ were calculated based on 
the measured ambient air concentrations. The emission factors varied significantly, ranging from 0.44–
10.9 g/s for TVOC, 0.16–1.02 g/s for H₂S, and 0.23–1.82 g/s for NH₃, depending on the source. This 
study underscores the importance of reliable emission factors for creating landfill impact maps, which 
are essential for effective landfill management. The comprehensive methodology outlined provides 
valuable insights into characterizing landfill emissions, emphasizing the necessity of accurate data in 
managing environmental impacts effectively. 
[7] Amde Eshete, Alemayehu Haddis, Embialle Mengistie (2024) said that Solid waste disposal, 
especially when mismanaged, poses serious environmental and health risks, as observed in Asella Town. 
This study investigates the effects of improper waste management, highlighting pollution and associated 
health problems within the community. Through a house-to-house survey of 418 randomly selected 
households, data was collected and analysed using a cross-sectional design and binary logistic regression 
model to assess environmental and health outcomes. The study revealed significant environmental 
impacts, with water pollution (34.2%), air pollution (31.6%), and soil pollution (13.4%) being major 
concerns. Health impacts included high rates of respiratory diseases (49.5%), bronchitis (18.2%), 
diarrheal illnesses (15.8%), and protozoan diseases (14.8%). A correlational analysis indicated that 
reusing solid waste significantly reduced health risks (AOR = 7.90, 95% CI: 2.12–29.42). Additional 
factors, such as education levels, homeownership, and income, were also linked to varying health 
outcomes. The study concludes that Asella Town’s waste management issues require immediate 
attention. Implementing waste reduction, reuse, and recovery strategies, alongside professional 
interventions and stronger government policies, is essential for mitigating environmental degradation 
and protecting public health. 
[8] Giovanni Vinti , Valerie Bauza , Thomas Clasen  , Terry Tudor , Christian Zurbrügg  , 
Mentore Vaccari (2024) this study examines the potential health risks associated with 96 waste-to-
energy (WtE) plants in 30 cities across the Bohai Rim, China, utilizing advanced simulation models 
such as Weather Research and Forecasting (WRF) and California Puff (CALPUFF) to assess the spatial 
distribution of pollutants. Hazard indices (HI) and cancer risks (CR) were calculated following 
methodologies set by the U.S. Environmental Protection Agency. The findings indicated that both HI 
and CR were generally low, with average values of 2.95 x 10⁻³ and 3.43 x 10⁻⁷, respectively, remaining 
well below the accepted thresholds; however, variations were noted based on the location and type of 
plant. The analysis identified several factors influencing health risks, including waste composition, 
moisture content, and operating conditions. To mitigate these risks, the study recommended effective 
waste sorting, increased construction costs for advanced technologies, and elevated chimney heights as 
viable strategies. Overall, this research provides critical insights into the health implications of WtE 
plants in the Bohai Rim and offers valuable guidelines for industry professionals and regulatory bodies 
to enhance municipal solid waste (MSW) management and promote sustainable development. The 
review emphasizes the need for ongoing monitoring and the implementation of best practices to ensure 
the safety and sustainability of WtE operations. 
[9 Francesca Demichelis , Carola Martina, Debora Fino, Tonia Tommasi, Fabio A. Deorsola 
(2023) ,the global production of Absorbent Hygiene Product (AHP) waste amounted to 45,000 Mt, with 
disposal methods such as landfilling and incineration contributing significantly to greenhouse gas 
emissions and economic challenges. This study uses Life Cycle Assessment (LCA) to evaluate the 
environmental impacts of four AHP waste treatment methods: biological processing, mechanical-
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thermal conversion to fluff, material recovery through recycling, and a baseline scenario of landfilling 
and incineration with energy recovery. The functional unit for comparison was 1 ton of AHP waste, 
assessed from collection to final disposal, focusing on climate change, human toxicity, and non-
renewable energy demand using the ReCiPe 2016 Midpoint (H) method. The recycling process emerged 
as the most environmentally beneficial, offsetting its treatment efforts by recovering materials. It 
achieved reductions of 2.68 kg CO₂ eq./t AHP-waste, 0.07 kg 1,4-DB eq./t AHP-waste, and 26.36 MJ/t 
AHP-waste. Both the biological and mechanical-thermal treatments showed promise, ranking similarly, 
although mechanical-thermal treatment could improve with energy valorization of the resulting fluff. 
Sensitivity analyses highlighted the crucial role of high product recovery rates in balancing the treatment 
efforts. This study underscores the need for innovative waste management strategies to mitigate the 
environmental and economic impacts of AHP waste, emphasizing recycling and improved recovery 
processes. This review provides a comprehensive evaluation of current and innovative AHP waste 
treatment methods, offering insights into more sustainable practices that could be adopted globally. 
 
METHODOLOGY:  
Step 1: Job Identification and Task Analysis Decompose work processes into distinct tasks. Rank tasks 
according to the severity of hazards and their frequency of occurrence.  
Step 2: Hazard Identification Utilize methods such as site evaluations, employee interviews, and 
analysis of past incident records. Pinpoint specific health risks associated with each task step.  
Step 3: Risk Assessment Evaluate risks based on factors such as probability, severity, and frequency. 
Use risk matrices to classify hazards as low, medium, or high.  
Step 4: Implementation of Hazard Control Measures Apply the hierarchy of controls: 
Elimination/Substitution: Replace hazardous substances or processes with safer options. Engineering 
Controls: Install safety barriers, guards, and ventilation systems. Administrative Controls: Establish 
policies such as restricted access, work rotation, and shift scheduling. Personal Protective Equipment 
(PPE): Supply gloves, goggles, masks, and protective attire.  
Step 5: Documentation and Communication Record the findings of the JSA, detailing identified hazards 
and control measures. Disseminate safety protocols to employees through training sessions and 
meetings.  
Step 6: Monitoring and Review Continuously review and revise the JSA as tasks, processes, or 
regulations change. Integrate feedback from employees and insights from incident investigations to 
enhance the JSA.  
 
ADVANTAGES OF JSA-BASED EVALUATION PROACTIVE RISK MANAGEMENT:  

 Enhanced Worker Safety: Lowers the chances of workplace injuries and illnesses.  
 Regulatory Compliance: Adheres to occupational health and safety regulations.  
 Improved Efficiency: Optimizes operations by addressing risks that could disrupt workflows.  
 Employee Engagement: Involves staff in safety planning, promoting a culture of accountability. 

 
FINDINGS: 
Health hazard prevention within the waste processing sector can be effectively managed through the 
implementation of a thorough Job Safety Analysis (JSA). This methodology serves to pinpoint potential 
risks and offers practical recommendations for reducing workplace hazards. The following are essential 
findings and suggestions derived from a JSA-focused assessment for this sector:  
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1. Recognized Health Hazards:  A comprehensive JSA has revealed several prevalent hazards 
associated with waste processing activities, including: Chemical Exposure: The presence of hazardous 
substances (such as ammonia, methane, and heavy metals) during the sorting and treatment of waste. 
Biological Hazards: Risks associated with exposure to pathogens found in biomedical or organic waste. 
Physical Hazards: Potential injuries resulting from heavy machinery, sharp objects, or falling debris. 
Ergonomic Hazards: Strain caused by repetitive tasks, improper lifting techniques, or awkward body 
positions. Respiratory Risks: The inhalation of dust, fumes, or other airborne pollutants. Noise Pollution: 
Extended exposure to elevated noise levels generated by machinery.  
Basic steps Potential Hazard Control Measures 

 
 
 
 

Incineration 
& 
Landfilling 

Toppling - (Over 
speeding and uneven 
pathways) 

1. Periodic visual checks for any potholes  
2. Proper compaction of temporary roads to ensure safe 
access to the landfill sites 
3.Ensure that the rain water is collected through the 
storm water drains provisioned around the landfill 
4. Inert gravels to be provided on the temporary roads of 
the landfill and proper compaction 

Health hazard 1. Half Yearly medical checks or as presumed by the 
factory’s inspector 
2. Weekly job rotation  
2. Training to be provided on the  
harmful effects of landfill waste 
3. PPE (Safety helmet, safety shoes (Gum boots), Cover 
all, neo prene gloves, full hand industrial overall, 
respirator masks for waste direct dumping) to be 
provided 

 Fall of material - on 
person 

1. Restrict pedestrian movement to the landfill sites 
through the temporary roads for truck movement  
2. Dedicated pathway to be provided for the pedestrian 
movement or dedicated vehicle for transportation of 
landfill workers through the temporary roads 
3. PPE (Safety helmet, safety shoes (Gum boots), Cover 
all) 

Landslide (Falling of 
the Steep) 

1. More than 3 or 4 vehicles should not be allowed to 
work on the same spot of operational landfill  
2. Communication between the area supervisor and the 
landfill supervisor to control heavy traffic to the active 
landfill sites via walkie-talkie  
2. Width of road to be increased to help crossing of 2 
trucks simultaneously.  
3. Temporary retroreflective sticks to be provided 
alongside the edge of active landfill and the routes to 
maintain a safe distance from the edges 
4. Regular inspection of the load bearing roads and 
compaction wherever required. 
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Collision with fixed 
structure or personnel 

1. Parking signage to be placed at the beginning to the 
landfill to avoid two-way traffic 
2.  Speed signages to be placed near the parking spot as 
well 
3. Leachate pump signage to be placed 
4. Temporary retroreflective sticks to be provided 
alongside the edge of active landfill and the routes to 
maintain a safe distance from the edges 
5. Use of temporary mobile lights along the route and 
active landfill 
6. PPE (Safety helmet, safety shoes (Gum boots), Cover 
all, respirator masks for waste direct dumping) to be 
provided 

Parking on slopes 1. Security officers deployed to prevent parking on the 
slope 
2. Signage to prevent parking of vehicle on the slope. 
3. Ensure periodic maintenance to avoid break failure 
4. Inspection checklist for all vehicle - including tyre 
checks, brake pad checks, fuel checks, leakage and 
battery check 

 Collision with other 
vehicles 

1. Swing alarm for the JCB 
2. Presence of banksman for directing the movement of 
vehicle 
3. Periodic checks on license for JCB operators and 
defensive driving training 
4. Provide HI-VIS PPE for the operators and workers 
5. Pre-operational checks before the start of JCB 

 
2. Prevention Strategies: The analysis underscores the importance of prevention in addressing hazards, 
which can be categorized as follows: Engineering Controls Implement exhaust ventilation systems to 
minimize airborne pollutants. Utilize machinery equipped with noise-reducing technology. Automate 
processes that pose high risks to decrease manual handling. Administrative Controls Establish and 
enforce clear standard operating procedures (SOPs). Provide ongoing training focused on hazard 
identification and appropriate responses. Rotate job tasks to alleviate the risk of repetitive strain injuries. 
Personal Protective Equipment (PPE) Equip workers with gloves, masks, safety goggles, hearing 
protection, and steel-toed footwear. Ensure that PPE is properly fitted and regularly inspected. 
3. Recommendations for Comprehensive Risk Management  
1. Hazard Identification: Employ JSA to evaluate each job step and uncover associated risks.  
2. Regular Monitoring: Continuously assess air quality, noise levels, and ergonomic conditions.  
3. Emergency Preparedness: Organize drills for potential chemical spills, fires, or contamination 
incidents.  
4. Health Surveillance: Conduct regular health assessments. 
5. Conclusion: In the waste processing sector, health hazards present considerable risks to employees 
due to their exposure to toxic substances, the potential for physical injuries, and various environmental 
influences. A thorough evaluation based on Job Safety Analysis (JSA) is a vital instrument for 
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identifying, assessing, and mitigating these dangers. By methodically examining each task, recognizing 
possible hazards, and applying suitable control measures, JSA promotes a proactive stance towards 
workplace safety. Implementing a JSA-based framework cultivates a safety-oriented culture, improves 
adherence to regulatory requirements, and decreases the frequency of work-related injuries and illnesses. 
Additionally, it supports ongoing enhancement by incorporating feedback, monitoring workplace 
conditions, and revising safety protocols as needed. By emphasizing the prevention of health hazards 
through JSA, organizations within the waste processing industry can protect their workforce, enhance 
operational efficiency, and foster a sustainable and responsible work environment. Ultimately, this 
strategy highlights the essential role of worker safety and well-being as a fundamental element of 
industry success. 
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