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Abstract 

Post-disaster waste management is an important part of disaster recovery because 

earthquakes, floods, cyclones, and other disasters can generate large amounts of debris within 

a short period. This waste may include construction and demolition materials, household 

waste, organic waste, metals, plastics, and hazardous materials. If it is not managed properly, 

it can block roads, delay recovery activities, increase landfill pressure, and create 

environmental and health risks. Therefore, this study focuses on developing practical 

strategies for the recycling and reuse of debris generated after disasters.The study is based 

mainly on secondary data collected from research articles, government reports, books, 

published case studies, and other reliable sources. Selected disaster case studies from India 

and other countries were examined to understand debris clearance methods, waste 

segregation practices, recycling and reuse strategies, disposal methods, and the major 

challenges faced during recovery. A comparative analysis was carried out to understand the 

differences between existing practices and to identify approaches that can support more 

sustainable waste management.The findings show that construction and demolition waste 

forms a major part of disaster debris and has considerable potential for recycling and reuse. 

However, lack of pre-disaster planning, poor coordination, mixed waste collection, limited 

recycling facilities, shortage of resources, and improper handling of hazardous waste remain 

major challenges. The study also indicates that early debris clearance, proper segregation at 

source, material recovery, recycling, and safe disposal can reduce landfill dependency and 

support faster recovery. Based on these findings, a practical framework is proposed that 

integrates debris assessment, clearance, segregation, recycling, reuse, and safe disposal.  

Keywords:Post-disaster waste management, disaster debris, construction and demolition 

waste, recycling, reuse, waste segregation, debris management, sustainable recovery. 

1. INTRODUCTION 

Natural disasters such as earthquakes, floods, cyclones, landslides, and storms can generate a 

very large amount of waste within a short period of time. Damaged buildings, roads, bridges, 

public facilities, trees, household materials, and other infrastructure produce large quantities 

of debris that must be removed before normal activities can resume. Post-disaster waste 

management is therefore an important part of disaster recovery, as the way this waste is 

handled can directly affect emergency response, public health, environmental safety, and the 

speed of reconstruction. 
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Unlike normal municipal waste, disaster debris is usually generated suddenly, is much larger 

in volume, and contains a mixture of materials. Construction and demolition waste such as 

concrete, bricks, steel, wood, tiles, and other building materials may form a major part of the 

debris. At the same time, disaster waste can contain household items, organic materials, 

plastics, electronic waste, chemicals, medical waste, and other hazardous materials. This 

mixed nature makes collection, transportation, segregation, recycling, and safe disposal more 

difficult. If these materials are not properly separated, recyclable resources may be lost and 

hazardous materials may create additional risks for people and the environment. 

Post-Disaster Waste Management 

Disaster waste is different from normal municipal waste because it is generated suddenly and 

often contains mixed materials. It may include concrete, bricks, steel, wood, household items, 

organic waste, plastics, and hazardous materials. Proper collection, segregation, 

transportation, recycling, reuse, and safe disposal are therefore required to manage this waste 

effectively. 

Rapid debris clearance is necessary to reopen roads, hospitals, and emergency routes. 

However, simply removing debris is not enough. Recyclable materials such as concrete, 

metals, bricks, and wood can be recovered and reused during reconstruction. This can reduce 

landfill disposal and the demand for new construction materials. 

Need for Recycling and Reuse 

Recycling and reuse of disaster debris can support faster and more sustainable reconstruction. 

Concrete can be processed for use as recycled aggregate, metals can be recovered, and 

suitable bricks and timber can be reused. These practices help conserve natural resources, 

reduce waste disposal, and lower the environmental impact of reconstruction. 

However, effective recycling depends on proper segregation and planning. Mixed waste, 

limited recycling facilities, lack of equipment, and poor coordination can reduce material 

recovery. Therefore, post-disaster planning should include source segregation, recycling and 

reuse of recoverable materials, and safe handling of hazardous waste. 

Focus of the Study 

This study focuses on developing practical strategies for managing disaster-generated debris, 

with particular attention to rapid clearance, waste segregation, recycling, reuse, and safe 

disposal. Selected Indian and global case studies are examined to understand existing 

practices and common challenges. Based on these findings, the study aims to support a more 

organized and sustainable approach to post-disaster waste management and reconstruction. 

2. REVIEW OF LITERATURE 

Brown et al. (2011) studied disaster waste management after the Victorian bushfires and 

highlighted the importance of pre-disaster planning, coordination, and rapid debris clearance. 

The study showed that reactive management creates delays and makes recovery more 

difficult. This supports the need for proper planning before disasters occur. 
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Domingo et al. (2016) examined construction waste management after the Canterbury 

earthquake. Their study highlighted the usefulness of the “pick and go” approach for 

directing debris towards recycling and reuse. However, limited processing capacity and 

coordination problems affected the overall effectiveness of waste management. 

Lauritzen (2018) discussed an integrated approach to construction, demolition, and disaster 

waste management. The study explained that materials such as concrete, masonry, timber, and 

asphalt can be recovered and reused instead of being treated as waste. This supports the use 

of recycling and reuse in sustainable reconstruction. 

Fetter and Rakes (2012) examined the inclusion of recycling in post-disaster debris disposal. 

Their findings showed that recycling can reduce landfill pressure and provide environmental 

and economic benefits. The study also highlighted the importance of temporary storage and 

disposal facilities for handling large quantities of debris. 

Tabak (2023) examined C&D waste generated after the Kahramanmaraş earthquake and 

highlighted the need for better recycling technologies and improved disposal systems. The 

study showed that disaster debris can be treated as a resource for reconstruction when suitable 

recovery practices are available. 

Domingo and Luo (2017) analyzed waste management after the Canterbury earthquake and 

identified gaps in planning, processing capacity, and stakeholder coordination. The study 

suggested stronger planning and infrastructure to improve recycling and reuse during future 

disasters. 

Fetter (2010) focused on decision-support systems for disaster debris disposal. The study 

showed that proper planning and selection of temporary disposal and recycling facilities can 

help authorities manage debris more efficiently during recovery. 

Pradhan and Xu (2018) emphasized the role of preparedness and contingency planning in 

disaster waste management. Their study suggested that disaster waste management should be 

included within wider disaster planning instead of being treated only as a post-disaster 

activity. 

Faleschini et al. (2017) examined demolition waste management during post-earthquake 

recovery in Italy. The study highlighted the benefits of systematic recycling and material 

recovery for reducing environmental impacts and supporting sustainable reconstruction. 

Asari et al. (2013) developed a strategy for separation and treatment of disaster waste based 

on Japanese earthquake and tsunami experiences. The study emphasized proper segregation, 

hazardous waste treatment, and recycling of recoverable materials for safer and faster 

recovery. 

Bera et al. (2024) discussed innovative waste management practices in India and showed how 

waste can be converted into useful resources through technologies such as biomethanation, 

pyrolysis, and gasification. The study also highlighted the importance of policy support and 

community participation. 
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Çetin and Kirchherr (2025) proposed the Build Back Circular framework for post-disaster 

reconstruction. Their study focused on circular economy strategies, material recovery, and 

collaboration among governments, engineers, and communities to support sustainable 

rebuilding. 

Ruggiero et al. (2026) examined on-site automated recycling of earthquake rubble for 

reconstruction. The study presented the idea of treating rubble as a material resource and 

explored digital and automated technologies for its recovery and reuse. 

Jalloul et al. (2022) focused on post-disaster data collection and proposed a three-phase 

approach covering response, short-term recovery, and long-term recovery. The study showed 

that accurate and timely debris information is important for effective waste management 

decisions. 

Barroca and Fassio (2023) argued that disaster waste management should be treated as an 

important part of disaster-response infrastructure. The study highlighted that poor waste 

management can slow recovery and therefore requires proper planning and resource 

allocation. 

Kaptan et al. (2023) discussed earthquake-generated construction and demolition waste and 

highlighted its potential for recycling and reuse. The study showed that recovered materials 

can support reconstruction while reducing the demand for new resources. 

Tapkire and Ranjankumar (2024) reviewed C&D waste management in India and identified 

gaps between policies and their implementation. The study emphasized stronger coordination, 

circular economy practices, and better use of recycled construction materials. 

Aggarwal and Gupta (2024) examined disaster waste management in relation to future 

climate risks. Their study highlighted that waste management requirements differ according 

to disaster type, intensity, and location, while also pointing out limitations in environmental 

emergency response systems in India. 

Boonmee et al. (2023) developed a decision model for post-disaster waste management that 

considered both cost and environmental factors. The study showed that flexible combinations 

of on-site and off-site waste separation can improve waste management decisions under 

uncertain disaster conditions. 

Research Gap 

Brown et al. (2011), Domingo et al. (2016), Fetter and Rakes (2012), Asari et al. (2013), and 

other reviewed studies provide useful information on debris clearance, segregation, recycling, 

decision-making, and sustainable recovery. However, most studies focus on a particular 

disaster, technical model, country, or individual waste management activity. There is still a 

need for a simple and practical approach that combines rapid debris clearance, source 

segregation, recycling, reuse, landfill reduction, and safe hazardous waste disposal within one 

planning framework. 
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The present study addresses this gap by using Indian and global case studies to identify 

common problems and effective practices and then developing a practical approach for more 

organized, sustainable, and resource-efficient post-disaster waste management. 

3. OBJECTIVE OF THE STUDY 

The specific objectives of the study are: 

1. To study rapid clearance of debris to restore emergency access 

2. To understand the importance of segregation of waste at source 

3. To promote maximum recycling and reuse of construction and demolition (C&D) 

waste 

4. To reduce landfill burden through proper waste management 

5. To support reconstruction using recovered and recycled materials 

4. METHODOLOGY 

4.1 Research Design and Approach 

The study follows a descriptive, qualitative, and analytical research approach to understand 

post-disaster waste management practices, particularly the recycling and reuse of disaster 

debris. The approach focuses on examining existing practices rather than conducting 

experimental or field-based research. 

4.2 Data Type and Sources 

The study is mainly based on secondary data collected from research papers, academic 

journals, books, government reports, institutional publications, and published disaster case 

studies. Indian and global case studies were considered to understand different approaches to 

debris management. 

4.3 Data Collection and Analysis 

The collected information was examined through literature review, case study analysis, and 

document analysis. The analysis focused on debris clearance, waste segregation, recycling 

and reuse, disposal practices, and the challenges faced during post-disaster recovery. A 

comparison of different case studies was also used to identify effective practices and common 

gaps. 

4.4 Framework Development 

The findings obtained from the reviewed literature and case studies were used to identify 

important requirements for effective post-disaster waste management. Based on these 

findings, a practical framework was developed covering debris clearance, source segregation, 

recycling, reuse, landfill reduction, and safe disposal of hazardous waste. 

4.5 Ethical Considerations 

Only relevant and credible sources were considered for the study. Proper citation and 

referencing were followed, and the information was presented accurately without changing 

the meaning of the original sources. 
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5. DATA COLLECTION AND CASE STUDY ANALYSIS 

5.1 Data Collection 

The study is based on secondary data collected from research papers, books, government 

reports, institutional publications, and documented disaster case studies. Information was 

collected on the type of waste generated, debris clearance, segregation, recycling, reuse, 

disposal methods, and major challenges during recovery. 

Nine case studies were selected to represent different types of disasters and geographical 

conditions. These include floods, earthquakes, landslides, and cyclones from India and other 

countries. The cases were compared to understand common problems and successful 

practices and to identify useful strategies for developing an effective post-disaster waste 

management framework. 

5.2 Case Study 1: 2018 Kerala Floods, India 

Waste Generation and Management 

The 2018 Kerala floods caused widespread 

damage to houses, roads, bridges, and 

public infrastructure. A large quantity of 

mixed waste was generated, including C&D 

waste, household materials, organic waste, 

mud, silt, e-waste, and hazardous materials. 

The presence of mud and silt made waste 

segregation difficult. 

The initial waste management response focused mainly on clearing roads and restoring 

access. Local bodies, municipal workers, volunteers, and NGOs participated in the cleanup. 

Temporary storage and dumping locations were also used. However, the overall approach was 

mainly reactive because there was limited pre-disaster planning. 

Recycling, Challenges and Learning 

Recycling and reuse were limited during the early recovery period. Some undamaged 

construction materials were reused, while organic waste was composted in certain areas. 

Informal recycling also took place through local scrap dealers. 

The major problems included mixed waste, limited recycling infrastructure, poor 

coordination, and pressure for quick clearance. The case shows that pre-disaster planning, 

source segregation, recycling facilities, and community participation should be included in 

disaster waste management planning from the beginning. 

5.3 Case Study 2: 2015 Chennai Floods, India 

Waste Generation and Management 

The 2015 Chennai floods created a large amount 

of mixed urban waste, including mud, household 
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materials, damaged furniture, electronic items, and construction debris. Since Chennai is a 

densely populated city, limited space and urban congestion created additional difficulties in 

collecting and temporarily storing waste. 

Municipal authorities, government agencies, NGOs, and local residents participated in 

cleanup activities. Heavy machinery and vehicles were used to clear roads and public spaces. 

However, the main focus was on restoring normal city functions quickly rather than on 

systematic waste recovery. 

Recycling, Challenges and Learning 

Recycling and reuse were limited, with some informal recycling and reuse of undamaged 

materials. Lack of source segregation, contamination with sewage and sludge, and limited 

recycling facilities reduced the recovery potential of waste. 

The case highlights that urban disaster waste requires specific planning because population 

density, traffic, storage space, and existing municipal systems can strongly affect waste 

management. Recycling facilities and emergency waste plans should be prepared before a 

disaster occurs. 

5.4 Case Study 3: 2013 Uttarakhand Floods and Landslides, India 

Waste Characteristics and Management 

The 2013 Uttarakhand disaster produced a 

mixture of natural and human-generated 

waste. Rocks, boulders, soil, mud, tree 

logs, river sediments, damaged buildings, 

roads, and household materials were found 

across the affected areas. The mountainous 

terrain and damaged transportation network 

made debris collection and movement 

extremely difficult. 

The main priority was to restore roads and connectivity for rescue and relief operations. 

Heavy machinery was used to remove large debris from important routes. However, 

systematic segregation and waste processing were limited. 

Recycling, Challenges and Learning 

Recycling and reuse were very limited because waste was mixed with natural materials and 

spread across difficult terrain. Some stones and debris could be used for temporary road 

works, while certain materials from damaged structures could be salvaged. 

The case shows that one common waste management system cannot be applied to every 

disaster. Mountainous and remote areas require location-specific planning, suitable 

equipment, temporary processing facilities, and flexible transportation strategies. 

5.5 Case Study 4: 2001 Bhuj Earthquake, Gujarat, India 

Waste Management and Recovery 
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The 2001 Bhuj earthquake caused extensive 

damage to buildings and infrastructure and 

generated a large quantity of C&D waste. The 

debris mainly consisted of concrete, bricks, 

stones, steel, masonry, and structural 

materials. Because a major part of the waste 

was construction-based, it had significant 

potential for recycling and reuse. 

The Gujarat government, along with technical experts and other agencies, supported debris 

clearance and reconstruction activities. Heavy machinery was used for removal, while 

temporary locations were identified for handling and processing debris. Compared with 

several other cases, the approach was relatively more organized. 

Recycling, Challenges and Learning 

Concrete was crushed for use in road-related works, while bricks, stones, and steel were 

recovered for reuse or recycling. This reduced the requirement for new materials and 

supported reconstruction. 

Initial problems included mixed debris, limited recycling technology, and time pressure. 

However, the case clearly demonstrates that disaster debris can be treated as a resource rather 

than simply as waste. Proper planning and government support can increase recycling and 

reduce landfill requirements. 

5.6 Case Study 5: Canterbury Earthquake, New Zealand 

Waste Management Approach 

The Canterbury earthquake sequence of 

2010–2011 caused extensive damage in 

Christchurch and generated a very large 

quantity of C&D waste. The waste included 

concrete, bricks, metals, timber, asphalt, and 

hazardous materials. 

New Zealand followed a comparatively 

structured waste management approach. 

Temporary processing facilities were 

established, and government and private agencies worked together. The “pick and go” 

approach helped move collected materials directly toward processing or recovery facilities, 

reducing unnecessary storage and handling. 

Recycling and Key Learning 

Recycling and resource recovery were important parts of the recovery process. Concrete was 

processed for reuse, metals were recycled, and timber and masonry materials were recovered 

where possible. This helped reduce landfill disposal and supported reconstruction. 
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The main challenges included transportation, processing capacity, coordination between 

stakeholders, and hazardous waste management. The case demonstrates that clear 

responsibilities, planned logistics, temporary processing facilities, and recycling systems can 

significantly improve disaster waste recovery. 

5.7 Case Study 6: Great East Japan Earthquake and Tsunami, 2011 

Waste Generation and Management 

The 2011 Great East Japan Earthquake and 

Tsunami generated an extremely large and 

complex quantity of debris. It included C&D 

waste, vehicles, household materials, marine 

debris, organic waste, and hazardous 

materials. The scale and mixed nature of the 

waste created major challenges for the 

recovery process. 

Japan followed a systematic approach involving debris collection, temporary storage, 

segregation, processing, recycling, and safe disposal. Government agencies, local authorities, 

and private organizations worked together, supported by established disaster management 

systems and technical facilities. 

Recycling and Key Learning 

Recycling and reuse were important components of the waste management process. Concrete 

and metals were recovered, wood was processed for useful purposes, and other materials 

were treated according to their characteristics. Hazardous materials required specialized 

handling. 

The case shows that preparedness, proper segregation, technology, and strong institutional 

coordination are important for handling very large quantities of disaster waste. It also 

demonstrates the value of treating debris as a potential resource instead of sending everything 

to disposal sites. 

5.8 Case Study 7: Kahramanmaraş Earthquake, Türkiye, 2023 

Waste Generation and Management 

The 2023 Kahramanmaraş earthquake caused 

extensive destruction across several cities and 

generated an extremely large quantity of building 

debris. Concrete, bricks, steel, household 

materials, and hazardous substances formed a 

major part of the waste stream. 

The immediate priority was rapid debris removal 

to support rescue and reconstruction. Heavy 

machinery, temporary storage areas, and 
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designated debris zones were used. However, the enormous volume of waste, damaged 

infrastructure, and limited processing capacity created serious difficulties. 

Recycling, Challenges and Learning 

Recycling approaches included crushing concrete, recovering metals, and using suitable 

materials for road and construction works. However, the scale of debris and pressure for rapid 

reconstruction limited the practical implementation of recycling. 

The case highlights the need for scalable recycling infrastructure, selective demolition, 

hazardous waste management, and early planning. Large disasters require systems that can 

expand quickly according to the volume of waste generated. 

5.9 Case Study 8: Venzone Reconstruction, Italy 

Waste Management and Material Recovery 

The 1976 Friuli earthquake severely 

damaged the historic town of Venzone. 

Unlike many disaster cases where damaged 

materials are quickly discarded, the 

reconstruction process focused on 

preserving and reusing materials from 

damaged buildings. 

Stones, bricks, tiles, timber, and 

architectural elements were carefully 

collected, sorted, labelled, and stored. 

Skilled workers and experts were involved 

in identifying materials that could be reused during reconstruction. 

Recycling, Reuse and Key Learning 

Original building materials were reused in the reconstruction of the town. This helped reduce 

waste while also preserving the historical character and cultural identity of Venzone. 

The case demonstrates that reuse can provide environmental benefits while also supporting 

heritage conservation. It shows the importance of careful dismantling, material identification, 

skilled labour, and long-term planning in sustainable reconstruction. 

5.10 Case Study 9: Cyclone Fani, Odisha, India, 2019 

Waste Generation and Management 

Cyclone Fani affected large parts of Odisha and 

generated a different type of disaster waste 

compared with earthquakes and floods. A major 

portion of the waste consisted of fallen trees, 

branches, leaves, vegetation, damaged houses, 

electric poles, wires, and household materials. 



International Journal For Technological Research in Engineering 

Volume 13 Issue 12 August-2026      ISSN (online) 2347-4718 

www.ijtre.com Page 90 
 

Odisha's preparedness and disaster response system supported rapid road clearance and 

restoration of essential services. Government agencies, municipal workers, and response 

teams were involved in removing debris. However, the main focus remained on quick 

clearance rather than long-term resource recovery. 

Recycling, Challenges and Key Learning 

There was potential for using fallen wood, composting organic waste, and recovering 

construction materials. However, limited segregation and processing facilities reduced the 

opportunity for systematic recycling and reuse. 

The case shows that disaster waste strategies should depend on the type of disaster. Cyclones 

require specific planning for large quantities of vegetation and organic waste, including 

composting, biomass recovery, and temporary processing facilities. 

5.11 Overall Comparison of Case Studies 

The case studies show clear differences in post-disaster waste management depending on the 

disaster type, location, infrastructure, and level of preparedness. Indian cases such as Kerala, 

Chennai, Uttarakhand, and Fani generally show a stronger focus on rapid clearance, while 

recycling and reuse remain comparatively limited. Bhuj provides a positive Indian example 

where debris was used more effectively as a reconstruction resource. 

International cases such as Canterbury, Japan, and Venzone demonstrate the benefits of 

planned segregation, material recovery, temporary processing facilities, technical support, 

and institutional coordination. At the same time, the Türkiye case shows that even when 

recycling is recognized as important, extremely large waste volumes can overwhelm existing 

systems. 

Overall, the comparison indicates that an effective post-disaster waste management system 

should combine rapid debris clearance with early segregation, recycling, reuse, safe disposal, 

proper logistics, and pre-disaster preparedness. The system should also be flexible enough to 

respond to different disaster conditions rather than depending on a single fixed method. 

6. DATA ANALYSIS 

The collected case studies were compared to understand how disaster waste is generated, 

managed, recycled, and disposed of in different situations. The analysis focuses on Indian and 

global cases and identifies the major differences in planning, segregation, recycling, 

technology, and coordination. It also examines the recycling potential of different materials 

and the common challenges that affect effective post-disaster waste management. 

6.1 Comparative Analysis of Indian Case Studies 

Disaster Year Type of Waste Waste 

Management 

Approach 

Major 

Challenges 

Key Learning 

Bhuj 

Earthquake 

2001 Construction 

and demolition 

Debris 

clearance, 

Large volume 

of debris, 

Early planning 

and recycling 
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waste, 

concrete, 

bricks, steel 

temporary 

storage, reuse of 

construction 

materials 

limited 

equipment 

improve 

recovery. 

Uttarakhand 

Floods 

2013 Mud, rocks, 

vegetation, 

damaged 

buildings 

Road clearance, 

waste removal, 

disposal at 

designated sites 

Difficult terrain 

and poor 

accessibility 

Quick debris 

removal is 

essential for 

rescue 

operations. 

Chennai 

Floods 

2015 Household 

waste, plastic, 

organic waste, 

C&D waste 

Municipal waste 

collection, 

temporary 

storage, landfill 

disposal 

Mixed waste 

and poor 

segregation 

Source 

segregation can 

improve 

recycling 

efficiency. 

Kerala 

Floods 

2018 Construction 

debris, 

household 

waste, organic 

waste 

Community 

participation, 

segregation, 

recycling, 

scientific 

disposal 

Large waste 

volume and 

limited 

processing 

facilities 

Public 

participation 

plays an 

important role 

in waste 

management. 

Cyclone 

Fani 

2019 Fallen trees, 

roofing 

materials, 

household 

waste 

Rapid debris 

clearance, waste 

collection and 

disposal 

Huge amount 

of green waste 

and damaged 

infrastructure 

Better 

coordination 

helps in faster 

disaster 

recovery. 

The Indian case studies show that disaster waste management is mainly focused on rapid 

debris clearance and restoration of normal activities. However, recycling, segregation, 

and long-term planning are still limited in many cases. Bhuj shows better potential for reuse, 

while Uttarakhand highlights the importance of quick clearance in difficult terrain. Kerala 

and Chennai show the problems caused by mixed waste and limited processing facilities, 

whereas Cyclone Fani highlights the need to manage large quantities of organic waste. 

6.2 Comparative Analysis of Global Case Studies 

Disaster Year Type of 

Waste 

Waste 

Management 

Approach 

Major 

Challenges 

Key Learning 

Victorian 

Bushfires, 

Australia 

2009 Burnt 

buildings, ash, 

metal, 

hazardous 

waste 

Planned debris 

removal and 

recycling 

Lack of 

prior 

planning 

Preparedness 

improves disaster 

recovery. 

Canterbury 2011 Construction "Pick and Go" Limited Recycling 
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Earthquake, New 

Zealand 

and 

demolition 

waste 

recycling 

strategy 

processing 

capacity 

reduces landfill 

disposal. 

Great East Japan 

Earthquake & 

Tsunami 

2011 Tsunami 

debris, 

concrete, 

wood, 

hazardous 

waste 

Waste 

segregation, 

recycling and 

treatment 

Extremely 

large debris 

volume 

Source 

segregation 

improves 

recovery 

efficiency. 

Venzone 

Earthquake, Italy 

1976 Demolition 

debris, stones, 

bricks 

Reuse of 

original 

construction 

materials 

Protecting 

heritage 

structures 

Material reuse 

supports 

sustainable 

reconstruction. 

Kahramanmaraş 

Earthquake, 

Türkiye 

2023 Concrete, 

steel, masonry 

and 

demolition 

waste 

Recycling and 

scientific 

waste disposal 

Very high 

volume of 

debris 

Advanced 

recycling 

technologies are 

essential for 

large-scale 

disasters. 

The global cases generally show a more planned and systematic approach to disaster waste 

management. Canterbury and Japan demonstrate the benefits of segregation, recycling, and 

organized waste processing. The Venzone case shows how original materials can be reused 

during reconstruction, while the Türkiye case highlights the difficulty of managing extremely 

large quantities of debris. Overall, the cases indicate that preparedness, technology, and 

proper planning can improve waste recovery. 

 

 

 

 

 

 

 

 

 

6.3 Analysis of Disaster Debris 

Disaster Country Estimated Debris Major Waste Type 

Bhuj Earthquake India High C&D Waste 

Uttarakhand Floods India High Mud, rocks, vegetation 
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Kerala Floods India Very High Mixed waste 

Great East Japan 

Earthquake 

Japan Extremely High Tsunami and C&D 

waste 

Kahramanmaraş Earthquake Türkiye About 104 million 

tonnes 

C&D Waste 

The comparison shows that the type and quantity of disaster debris vary according to the 

disaster. Earthquakes mainly generate C&D waste, while floods and landslides produce mud, 

rocks, vegetation, and mixed waste. The Japan case generated an extremely large and 

complex waste stream, while the Türkiye earthquake produced a very high quantity of C&D 

debris. This indicates that waste management strategies should be designed according to the 

type and scale of the disaster. 

Composition of Disaster Debris 

Type of Debris Approximate 

Percentage (%) 

Recycling Potential 

Construction & Demolition Waste 55 High 

Organic Waste 15 High 

Metals 10 Very High 

Wood 8 High 

Plastics 5 Moderate 

Glass 3 High 

Hazardous Waste 4 Low 

 

The given composition shows that C&D waste forms the largest share of disaster debris, 

followed by organic waste and metals. Most of these materials have good recycling potential, 

especially metals, concrete, wood, and glass. This indicates that proper segregation can 

recover a significant amount of useful material and reduce the amount of waste sent to 

landfills. 
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6.4 Comparison of Waste Management Practices 

Parameter Developed Countries Developing Countries 

Disaster Waste Planning Well-established plans Limited planning 

Debris Clearance Fast and organized Moderate and time-

consuming 

Waste Segregation Source-based segregation Limited segregation 

Recycling and Reuse High recycling rate Moderate to low recycling 

Technology Used Advanced machinery and 

equipment 

Limited technology 

Hazardous Waste 

Management 

Scientific disposal methods Limited specialized 

facilities 

Coordination Among 

Agencies 

Strong coordination Coordination gaps observed 

Landfill Dependency Low High 

The comparison indicates a clear difference between developed and developing countries. 

Developed countries generally have better planning, advanced equipment, stronger 

segregation systems, and better recycling facilities. Developing countries face greater 

challenges related to infrastructure, technology, coordination, and landfill dependency. This 

suggests that improving planning and basic recycling infrastructure should be a major priority 

in developing countries. 

6.5 Analysis of Recycling and Reuse Practices 

Material Recycling Potential Possible Reuse 

Concrete High Recycled aggregate, road base 

Bricks High Road construction, backfilling 

Steel Very High Metal recycling industries 

Wood High Furniture, biomass, construction 

Asphalt High Road resurfacing 

Glass Moderate Glass recycling products 

Plastics Moderate Plastic recycling products 

The analysis shows that concrete, steel, bricks, wood, and asphalt have considerable 

recycling or reuse potential. Steel has very high recovery potential, while concrete and 

bricks can be reused in road construction and other civil works. Wood can be reused for 

construction, furniture, or biomass applications. Therefore, treating disaster debris as a 

resource can reduce landfill pressure and support sustainable reconstruction. 

6.6Major Challenges Identified 

Challenge Observation from Case Studies Impact 

Lack of pre-disaster 

planning 

Observed in most developing 

countries 

Delayed recovery 

activities 

Poor coordination among Common during emergency Slow decision-making 
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agencies response 

Limited recycling facilities Recycling capacity was inadequate Increased landfill 

disposal 

Mixed waste collection Waste segregation was not properly 

followed 

Reduced recycling 

efficiency 

Shortage of equipment and 

manpower 

Heavy machinery and skilled 

workers were limited 

Slow debris clearance 

Hazardous waste 

management 

Improper handling in several cases Environmental and 

health risks 

Financial constraints Limited funding for waste 

management 

Delayed waste 

processing 

 

 

 

 

 

 

 

 

 

 

 

 

The major challenges identified are lack of pre-disaster planning, poor coordination, limited 

recycling facilities, mixed waste collection, shortage of equipment and manpower, hazardous 

waste handling, and financial constraints. These problems can delay debris clearance and 

reduce recycling efficiency. The findings indicate that disaster waste management should be 

planned before disasters occur, with clear responsibilities, adequate equipment, segregation 

systems, and dedicated recycling facilities. 

6. RESULTS AND DISCUSSION 

The analysis of the selected Indian and global case studies shows that post-disaster waste 

management is strongly influenced by the level of planning, infrastructure, coordination, and 

the type of disaster. The results indicate that rapid debris clearance is usually given the 

highest priority because blocked roads and damaged infrastructure can delay rescue and 

recovery activities. However, focusing only on quick clearance often reduces attention to 
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segregation, recycling, and reuse. This creates additional landfill pressure and results in the 

loss of materials that could have been recovered. 

A major finding of the study is that pre-disaster planning is one of the most important factors 

for effective waste management. Cases such as Bhuj, Canterbury, and Japan show that proper 

planning, defined responsibilities, temporary processing facilities, and better coordination can 

improve debris management. In contrast, cases with mainly reactive approaches, such as 

Kerala and Chennai, faced greater difficulties with mixed waste, limited facilities, and 

coordination. The findings therefore suggest that disaster waste management should be 

included in disaster preparedness plans rather than being treated only as a post-disaster 

activity. 

The study also shows that recycling and reuse can significantly improve the sustainability of 

disaster recovery. Concrete, bricks, steel, wood, and asphalt have good potential for recycling 

or reuse. The Bhuj and Canterbury cases demonstrate how recovered materials can support 

road construction and reconstruction, while the Venzone case shows the value of carefully 

reusing original building materials. However, mixed and contaminated waste reduces 

recovery potential. Early segregation is therefore important because it allows recyclable 

materials to be separated before they become contaminated or difficult to process. 

Another important result is that there is no single waste management method suitable for 

every disaster. Floods may generate large quantities of mud, household waste, and 

contaminated materials, while earthquakes mainly produce C&D debris and cyclones can 

generate large quantities of vegetation waste. Mountain disasters such as Uttarakhand also 

face serious transportation and accessibility problems. This shows that waste management 

plans should be flexible and disaster-specific, with different strategies for collection, 

transportation, processing, recycling, and disposal depending on local conditions. 

Overall, the findings support the need for an integrated post-disaster waste management 

approach that combines rapid debris clearance, early segregation, recycling and reuse, safe 

hazardous waste disposal, proper logistics, adequate infrastructure, and strong coordination. 

The comparison also shows that developing countries need greater investment in recycling 

facilities, equipment, trained manpower, and preparedness. Treating disaster debris as a 

resource rather than only as waste can reduce landfill dependency, conserve natural resources, 

and support faster and more sustainable reconstruction. 

8. CONCLUSION 

The study concludes that effective post-disaster waste management is an essential part of 

safe, quick, and sustainable disaster recovery. The analysis of different case studies shows 

that disasters generate large quantities of mixed waste, creating major challenges for debris 

clearance, transportation, segregation, recycling, and disposal. Rapid clearance is necessary 

to restore roads, emergency services, and normal activities, but managing waste only for 

quick disposal can increase landfill burden and lead to the loss of valuable recyclable 

materials. The study therefore highlights the importance of pre-disaster planning, proper 

segregation, recycling, reuse, safe disposal, and coordination among different agencies. 
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Materials such as concrete, bricks, steel, wood, and organic waste have significant potential 

for recovery and can be reused in reconstruction activities. The case studies also show that 

different disasters require different strategies depending on the type of waste, location, 

accessibility, and scale of damage. Therefore, a flexible and disaster-specific approach is 

required rather than a single common method. Overall, treating disaster debris as a potential 

resource instead of only as waste can reduce environmental impacts, conserve natural 

resources, lower landfill dependency, and support faster and more sustainable reconstruction. 
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