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Abstract 

Construction and demolition activities generate substantial quantities of waste, some of which may contain hazardous 

substances capable of adversely affecting workers, surrounding communities, and the environment. Hazardous 

construction waste may include asbestos-containing materials, lead-containing paints, contaminated soil, solvents, 

adhesives, oils, chemical containers, treated materials, and dust containing respirable crystalline silica. During 

construction, renovation, and demolition, inappropriate identification, handling, storage, transportation, and disposal of 

these materials can increase exposure risks. 

This research paper examines the environmental and occupational health risks associated with hazardous 

construction waste and proposes a systematic framework for identifying, assessing, and controlling these risks. 

Particular attention is given to exposure pathways, worker health effects, environmental contamination, waste 

segregation, storage, personal protective equipment, engineering controls, training, and monitoring. OSHA identifies 

asbestos, lead, silica, and other chemicals or heavy metals as potential hazards that may be hidden within existing 

structures, particularly during demolition. OSHA Respirable crystalline silica generated from concrete, brick, stone, 

mortar, and similar materials is associated with serious diseases including silicosis, lung cancer, COPD, and kidney 

disease. OSHA+1 The paper proposes integrating hazardous-waste management with Hazard Identification and Risk 

Assessment (HIRA) to improve construction-site safety and environmental performance. 

Keywords: Hazardous construction waste, occupational health, environmental risk, HIRA, construction safety, 

asbestos, lead, silica, waste management, worker exposure. 

 

Introduction 

The construction industry is essential to economic and infrastructure development but generates significant quantities 

of construction and demolition waste. While a considerable proportion of construction waste consists of relatively inert 

materials such as concrete, bricks and metals, certain waste streams can contain hazardous substances. 

Hazardous construction waste presents a dual challenge: protecting workers from occupational exposure and 

preventing environmental contamination. 

During renovation and demolition, hazardous substances may be concealed within walls, floors, insulation, coatings, 

pipes and other building components. OSHA specifically identifies materials such as lead, asbestos, silica, chemicals 

and heavy metals as hazards that may be hidden within structures. OSHA  
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Improper handling can result in: 

• Airborne dust and hazardous particulate exposure. 

• Soil contamination. 

• Surface-water and groundwater contamination. 

• Chemical exposure. 

• Occupational injuries and illnesses. 

• Improper disposal and secondary exposure. 

• Long-term environmental pollution. 

Problem Statement 

Construction workers may handle, disturb, transport, or dispose of hazardous materials without knowing their 

composition. This is particularly important during renovation and demolition, when previously concealed materials 

become exposed. 

For example, cutting, grinding, drilling or crushing concrete, brick and mortar can generate respirable crystalline 

silica. OSHA identifies respirable silica exposure as a serious occupational health hazard and requires covered 

construction employers to implement measures to control worker exposure. OSHA+1  

Similarly, demolition or renovation of structures containing lead-based materials can expose workers to lead. OSHA's 

construction lead standard specifically covers demolition, salvage, renovation, repair and removal activities involving 

lead-containing materials. OSHA  

Aim of the Study 

The primary aim of this research is: 

To assess the environmental and occupational health risks associated with hazardous construction waste and 

develop an effective framework for managing these risks at construction sites. 

Objectives 

The study has the following objectives: 

1. To identify major types and sources of hazardous construction waste. 

2. To identify occupational health hazards associated with handling hazardous construction waste. 

3. To examine potential environmental impacts of improper hazardous-waste management. 

4. To assess the risks associated with hazardous waste generation, handling, storage and disposal. 

5. To develop a practical HIRA framework for hazardous construction waste. 

Research Questions 

The study may address the following research questions: 

1. What hazardous wastes are commonly generated during construction, renovation and demolition? 

2. What are the principal occupational health risks associated with these wastes? 

3. What environmental impacts can result from improper disposal? 

4. Which construction activities create the greatest exposure potential? 
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5. How effective are existing waste-management and control measures? 

Types of Hazardous Construction Waste 

Hazardous waste generated on construction sites can vary according to the project, building age, construction materials 

and activities. 

Waste/material Potential hazard Possible exposure 

Asbestos-containing materials Fibrous carcinogenic material Inhalation 

Lead-based paint/coatings Toxic heavy metal Inhalation/ingestion 

Silica-containing dust Respiratory hazard Inhalation 

Solvents Toxic/flammable Inhalation/skin contact 

Paint residues Chemical toxicity Skin/inhalation 

Adhesives Chemical exposure Inhalation/skin 

Waste oils Chemical/environmental contamination Skin/soil/water 

Contaminated soil Chemical/biological exposure Skin/inhalation 

Chemical containers Residual chemical exposure Skin/inhalation 

Batteries/electrical waste Heavy metals/electrolytes Contact/soil contamination 

Treated wood Chemical exposure Dust/skin contact 

Contaminated PPE/filters Secondary exposure Inhalation/contact 

The exact classification of waste should be determined according to applicable national and local regulations rather 

than assuming that every construction waste stream is hazardous. 

Occupational Health Risks 

Silica exposure 

Silica is present in materials including concrete, stone, brick and mortar. Activities such as cutting, drilling, grinding, 

crushing and demolition can generate respirable crystalline silica. OSHA  

Health effects associated with respirable crystalline silica include: 

• Silicosis. 

• Lung cancer. 

• Chronic obstructive pulmonary disease. 

• Kidney disease. 
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OSHA+1  

Engineering and work-practice controls are therefore important. OSHA identifies measures such as water suppression 

and appropriate exposure-control procedures for construction activities generating silica dust. OSHA  

Asbestos exposure 

Asbestos-containing materials may be encountered during renovation and demolition of older structures. 

Potential sources include: 

• Insulation. 

• Roofing materials. 

• Cement products. 

• Floor tiles. 

• Pipe insulation. 

• Certain fire-resistant materials. 

The major occupational concern is inhalation of airborne asbestos fibers when asbestos-containing materials are 

disturbed. 

Therefore, suspected asbestos-containing materials should be assessed before disturbance, and removal should be 

conducted by appropriately trained and qualified personnel under applicable regulations. OSHA specifically advises 

identification and appropriate management of asbestos-containing materials before demolition. OSHA  

Lead exposure 

Lead may be present in old paints, coatings, pipes and other construction materials. 

Potential exposure can occur during: 

• Scraping. 

• Sanding. 

• Grinding. 

• Burning. 

• Cutting. 

• Demolition. 

• Removal of lead-containing materials. 

Lead exposure can cause significant health effects, making identification and exposure control important during 

construction and demolition activities. 

Chemical exposure 

Construction sites may contain: 

• Paints. 

• Thinners. 

• Adhesives. 

• Cleaning chemicals. 

• Solvents. 

• Sealants. 
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• Resins. 

• Fuels. 

• Lubricants. 

Exposure may occur through inhalation, skin contact, eye contact or accidental ingestion. 

Controls should include appropriate labeling, Safety Data Sheets, ventilation, safe storage, worker training and suitable 

PPE. 

Environmental Risks 

Improper management of hazardous construction waste can affect multiple environmental pathways. 

Air pollution 

Dust generated during demolition, cutting and handling can become airborne. Silica-containing dust is of particular 

occupational concern. OSHA notes that demolition and heavy-equipment activities can generate respirable silica dust. 

OSHA  

Soil contamination 

Improper disposal of: 

• Waste oils. 

• Paint residues. 

• Solvents. 

• Chemicals. 

• Contaminated soil. 

• Batteries. 

can introduce contaminants into the soil. 

Water contamination 

Rainwater moving through improperly stored waste can potentially transport contaminants into: 

• Stormwater drains. 

• Surface water. 

• Groundwater. 

Therefore, hazardous materials should be stored in controlled areas with appropriate containment. 

Waste accumulation 

Poor segregation can cause hazardous materials to mix with general construction waste, increasing handling and 

disposal risks and potentially making recycling or recovery more difficult. 

Hazard Identification and Risk Assessment 

A HIRA approach can be used to evaluate hazardous construction-waste activities. 
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A simple risk equation is: 

Risk = Likelihood × Severity 

A five-level scale can be used for both likelihood and severity. 

Likelihood 

Score Description 

1 Rare 

2 Unlikely 

3 Possible 

4 Likely 

5 Almost certain 

Severity 

Score Description 

1 Insignificant 

2 Minor injury/impact 

3 Moderate 

4 Major 

5 Fatality/catastrophic impact 

The resulting score can be categorized according to the organization's approved risk matrix. 

Risk-Control Measures 

Elimination 

Where practicable, hazardous materials should be eliminated from the work process. 

For example, materials containing hazardous substances can sometimes be replaced with safer alternatives during new 

construction. 

Substitution 

Replace hazardous products with less hazardous alternatives where technically feasible. 
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Engineering controls 

Examples include: 

• Local exhaust ventilation. 

• Wet cutting. 

• Dust suppression. 

• Enclosures. 

• Containment systems. 

• Closed waste containers. 

• Bunded chemical-storage areas. 

OSHA specifically identifies water application and other engineering/work-practice controls as methods for reducing 

silica exposure during construction activities. OSHA  

Administrative controls 

These include: 

• Hazardous-waste management plans. 

• Permit-to-work systems. 

• Restricted access. 

• Worker training. 

• Warning signs. 

• Waste inventories. 

• Inspection schedules. 

• Emergency procedures. 

• Exposure monitoring. 

• Safe operating procedures. 

Personal protective equipment 

Depending on the hazard assessment: 

• Safety helmet. 

• Safety glasses/goggles. 

• Chemical-resistant gloves. 

• Protective clothing. 

• Safety footwear. 

• Hearing protection. 

• Respiratory protection. 

PPE should be treated as one component of a broader control strategy rather than the sole method of controlling 

hazardous exposure. 

Role of Worker Training 

Worker awareness is a critical component of hazardous-waste management. 
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Training should cover: 

• Hazard recognition. 

• Waste identification. 

• Chemical labeling. 

• SDS interpretation. 

• Waste segregation. 

• Safe handling. 

• PPE. 

• Emergency response. 

• Spill response. 

• Exposure reporting. 

• Incident and near-miss reporting. 

For silica-generating work, OSHA requires covered construction employers to provide workers with information and 

training concerning silica exposure and protective measures. OSHA  

Research Methodology 

A suitable methodology for an academic research project is a mixed-method approach. 

Study design 

The study can combine: 

• Literature review. 

• Site observation. 

• Worker questionnaire. 

• Interviews with safety personnel. 

• HIRA. 

• Waste-generation assessment. 

• Review of existing waste-management procedures. 

Data collection 

Primary data can be collected through: 

Questionnaire 

Questions may address: 

• Worker awareness. 

• Waste segregation practices. 

• PPE use. 

• Training frequency. 

• Hazard reporting. 

• Storage practices. 

• Emergency preparedness. 
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Site observation 

Observe: 

• Waste collection. 

• Segregation. 

• Storage. 

• Labeling. 

• Transportation. 

• PPE use. 

• Dust-generating activities. 

• Chemical handling. 

Interviews 

Interview: 

• Site managers. before work begins, when waste streams are mixed, or when hazardous materials are 

improperly stored, transported or disposed of. Silica exposure from construction and demolition activities is a well-

established occupational health concern, while asbestos and lead can 

• Safety officers. 

• Environmental officers. 

• Supervisors. 

• Waste-handling workers. 

Proposed Data Analysis 

Questionnaire responses can be analyzed using: 

• Frequency. 

• Percentage. 

• Mean. 

• Standard deviation. 

• Risk score. 

• Cross-tabulation. 

For example: 

Safety Awareness Index = Number of positive responses / Total responses × 100 

A similar index can be developed for: 

• PPE compliance. 

• Waste segregation. 

• Training effectiveness. 

• Hazard reporting. 

• Emergency preparedness. 

If sufficient data are available, statistical tests such as chi-square, correlation, or regression analysis can be used to 

investigate relationships between worker training, safety practices and hazardous-waste management performance. 
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Expected Findings 

The study is expected to identify several areas requiring attention, potentially including: 

1. Inadequate segregation of hazardous and non-hazardous waste. 

2. Insufficient identification of hazardous materials before demolition. 

3. Inconsistent use of appropriate PPE. 

4. Inadequate labeling and storage. 

5. Limited worker awareness. 

6. Inadequate documentation and waste tracking. 

7. Exposure to dust during demolition and material handling. 

8. Potential environmental contamination from improper storage or disposal. 

These should be treated as research hypotheses/areas for investigation, not predetermined findings. Actual results 

should be based on field data. 

Discussion 

The evidence demonstrates that hazardous construction waste cannot be managed solely as a conventional solid-waste 

issue. Its management is closely connected with occupational exposure and environmental protection. 

Demolition presents particular challenges because hazardous materials can be hidden within existing structures. OSHA 

therefore emphasizes planning and hazard identification before demolition begins. OSHA  

Silica provides a clear example of the connection between waste generation and occupational health. Concrete, brick, 

stone and mortar can generate respirable silica when mechanically disturbed, while uncontrolled dust can expose both 

workers performing the task and other people in the surrounding work area. OSHA+1  

The management strategy should therefore move beyond simply removing waste from the construction site. A stronger 

system incorporates source identification, segregation, exposure assessment, engineering controls, safe storage, 

authorized transportation, appropriate disposal, worker training and continuous monitoring. 

Conclusion 

Hazardous construction waste represents an important occupational and environmental health challenge. Materials 

such as asbestos, lead-containing products, silica-containing materials, solvents, paints, oils and contaminated 

materials can create exposure risks during construction, renovation and demolition. 

The risks are particularly significant when hazardous materials are not identified before work begins, when waste 

streams are mixed, or when hazardous materials are improperly stored, transported or disposed of. Silica exposure 

from construction and demolition activities is a well-established occupational health concern, while asbestos and lead 

can also create serious hazards when hazardous building materials are disturbed. OSHA+2  

An effective management system should therefore integrate hazard identification, risk assessment, waste 

characterization, segregation, engineering controls, worker training, PPE, emergency preparedness and 

environmental monitoring. 

The proposed HIRA-based framework provides a practical method for identifying hazardous construction-waste risks 

and prioritizing control measures. Its implementation can contribute to safer working conditions, improved 

environmental protection and more systematic construction-site waste management. 

https://ijsrem.com/


        
         International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 10 Issue: 09 | Sep - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67373                                       |        Page 11 
 

References 

1. Occupational Safety and Health Administration (OSHA). Demolition – Overview. U.S. Department of Labor. 

OSHA  

2. Occupational Safety and Health Administration (OSHA). Silica, Crystalline – Construction. U.S. 

Department of Labor. OSHA  

3. Occupational Safety and Health Administration (OSHA). Silica, Crystalline – Overview. U.S. Department of 

Labor. OSHA  

4. Occupational Safety and Health Administration (OSHA). Respirable Crystalline Silica, 29 CFR 1926.1153. 

OSHA  

5. Occupational Safety and Health Administration (OSHA). Lead, 29 CFR 1926.62. OSHA  

6. Occupational Safety and Health Administration (OSHA). Control of Silica Dust in Construction: Heavy 

Equipment and Utility Vehicles Used During Demolition Activities. OSHA  

7. World Health Organization. Throwing away our health: the impact of solid waste on human health – 

evidence, knowledge gaps, and health sector responses. 2025. World Health Organization  

 

https://ijsrem.com/

