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 Post-Earthquake Debris Management:  

 Challenges and Opportunities in Nepal 

  
Dr. Murli Gopal Ranjitkar Saroj Upadhyay 

 

1. The event: 

A devastating earthquake measuring in 7.8 Richter scale hit Nepal 
on 25th April, 2015 at 11:56 NST. Its epicenter was in Barpak, 
Gorkha some 77 kilometers northwest from capital Kathmandu. The 
earthquake was preceded by a major aftershock of 7.3 magnitude on 
12th May 2015. More than 9,000 people have lost their lives and 
more than 23,000 are injured till date. Aftershocks from these 
earthquakes have continued till date. This earthquake was the most 
catastrophic earthquake in Nepal in eight decade and it is estimated 
that one-third of the population of Nepal is impacted1. Apart from 
loss of life and injury, it caused extensive damage to residential and 
historical buildings in both urban and rural areas as well. Many 
residents both in Kathmandu valley and other parts of the country 
are still living on tents because either their house was completely 
damaged or deemed unsafe to inhabit. It is estimated that the total 
value of disaster effects (damages and losses) is US $ 7 billion2. 
76% of this represents the value of destroyed physical infrastructure 
and assets while the other 24% represents the losses and higher 
costs of production of goods and services arising from the disaster. 
Hence, these earthquakes are bound to have a long-term socio-
economic impact on the people of Nepal. Therefore, it will be 
important to develop and implement proper plans for reconstruction 
without any further delay to curtail such impacts. Damages to 
building has been particularly severe with about 491,620 buildings 
fully damaged, 269,653 buildings partially destroyed, and 7,532 
schools and 1,100 health facilities damaged3. Approximately 18.85 
cubic meters of debris remain accumulated in various parts of 31 
quake hit district4. Also, more than 3.9 million tones debris is 
expected to accumulate from the earthquake-damaged buildings 
inside Kathmandu Valley after their demolition.  The quantity is 
equivalent to 11 years of waste generated by the Valley5. This gives 
a picture of the scale of work in hand and it will require special planning and procedures to clear 

                                                           
1 NPC (National Planning Commission) assessed on 16.08.2015 
http://www.npc.gov.np/web/new/uploadedFiles/allFiles/PDNA-excutiveSummary.pdf  
2 NPC (National Planning Commission) 
3
 ICIMOD http://www.icimod.org/v2/cms4/_files/images/e92e3b0202d11e51262a6e2cb1ed6f2d.jpg  

4 Myrepublica assessed on 16.08.2015  http://myrepublica.com/society/item/24470-environmental-contamination-by-toxic-chemicals-in-
debris.html  
5 Ekantipur assessed on 14.08.2015  http://www.ekantipur.com/the-kathmandu-post/2015/06/27/news/debris-to-be-used-in-
reconstruction/277795.html  

Earthquake Mechanism and 

History in Nepal 

Nepal sits in one of the most 

seismically hazardous region on 

earth and the risk of earthquake 

has always been very high. Two 

massive plates, the Indian and 

Tibetan, are colliding at a rate of 

1.7 inches (45 mm) a year, 

pushing up the Himalayan range 

in the process. But due to the 

friction along the plate 

boundaries, the sliding is not 

smooth or even.  When the rocks 

finally give way under the strain, 

the plates jerk rapidly, releasing 

the energy that causes an 

earthquake.  

 
Past records show that Nepal can 

expect two earthquake of 

magnitude 7.5-8 Richter scale 

every forty years and one 8+ 

earthquake every eighty years. 

The last great earthquake to strike 

Nepal before the 25th April one 

was in 1934 which had a 

magnitude of 8.3 Richter scale.  

 

Source: National Geographic  

http://www.npc.gov.np/web/new/uploadedFiles/allFiles/PDNA-excutiveSummary.pdf
http://www.icimod.org/v2/cms4/_files/images/e92e3b0202d11e51262a6e2cb1ed6f2d.jpg
http://myrepublica.com/society/item/24470-environmental-contamination-by-toxic-chemicals-in-debris.html
http://myrepublica.com/society/item/24470-environmental-contamination-by-toxic-chemicals-in-debris.html
http://www.ekantipur.com/the-kathmandu-post/2015/06/27/news/debris-to-be-used-in-reconstruction/277795.html
http://www.ekantipur.com/the-kathmandu-post/2015/06/27/news/debris-to-be-used-in-reconstruction/277795.html
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up the mountains of debris. New data, which was published in Nature Geoscience and Science, 
revealed that the earthquake that hit Nepal in April didn’t release all of the stress and some of the 
stress has shifted westwards of Pokhara. The last major earthquake in this region happened in 
1505 and a major earthquake in the region between west of Pokhara up to Delhi in India is 
inevitable6. The fact that Nepal lies along the great Himalayan thrust fault shows that the whole 
country is extremely vulnerable to earthquake. Hence, it is imperative for a country like Nepal to 
prepare a pre-disaster planning as well as a post disaster strategy of which debris management is 
a part.  

2. Earthquake Debris And Its Management:  

2.1 Types of Debris after Earthquake  

All natural disaster, earthquake, flood, landslides and other natural hazards, results in debris 
generation. The amount and composition of the waste depends on the type and severity of the 
disaster and also the nature of the built environment. Recent natural disasters such as the Haiti 
earthquake in 2010, Hurricane Katrina in 2005 and Indian Ocean tsunami in 2004 all generated 
volumes of waste which left the existing systems of waste management overwhelmed.  Disaster 
debris can impede rescuers and emergency services reaching survivors. Poor management of 
these debris on the other hand can hinder 
the social and economic recovery of the 
affected area and can be potentially risky 
to public and environmental health. 
Hence, the management of debris is a 
major issue in the immediate and long 
term recovery from such catastrophic 
events. This study is basically focused on 
the recovery phase of debris management 
as the immediate threats to the affected 
communities have already passed. But it 
is still necessary to remove the debris as 
quickly as possible to allow communities 
to rebuild.  
 

Table 1 Phases of debris management in post-earthquake scenario 

Response phase Recovery phase 

Demolition to enable urban search and rescue  Full demolition debris removal 
 

             Major repair waste 
 
             Reconstruction 

 
Waste clearance for operation of essential 
services (access way clearance) 
 
Partial demolition to make buildings safe for 
public and removal of hazardous wastes 

  

2.2 Post-Earthquake Debris Management Cycle  

The post-earthquake debris management constitutes of 4 steps, emergency clearance, debris 
removal, Debris 3R and disposal of debris. However, post-earthquake debris management should 

                                                           
6BBC  assessed on 14.08.2015 http://www.bbc.com/news/science-environment-33807791  

Typical debris stream after Earthquake  

 

Construction and demolition:      Building materials 

Hazardous waste:       Fuels, oil, batteries 

Municipal solid waste:      HH garbage, personal 

belongings 

Putrescible:        Food waste, organic matter 

White goods and vehicles:     Refrigerators, AC 

Special waste:       Archeological importance 
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also consider a comprehensive pre-disaster planning. Pre disaster planning helps to identify the 
likely debris type and amounts from possible disaster event, listing the concerned authorities and 
regulations pertaining to disaster event and preparing post disaster strategy. All this helps to 
organize post disaster relief and avoid poor decisions during the disaster.  

The fore and foremost step in debris management is the removal of debris for rescue operations 
and clearing of ways for emergency services. It is a critical step in post disaster scenario because 
it not only helps in saving lives and but also allows the relief operations to run unabated. After 
the emergency relief operations have subsided, 
debris should be removed and disposed as it 
helps the communities to get back to normal 
life. The removal and disposal should be done 
swiftly and carefully as it can have serious 
health and environmental consequences. 
Additionally, it is important to reduce, reuse and 
recycle debris as it helps in reducing pressure on 
landfill or storage sites and the recycled 
materials can be used for reconstruction. Even 
after the disposal of debris, shot and long term 
monitoring of such debris and disposal sites is 
very important.  

Importance of Debris Management Plan:  

 Expedites the removal of debris thus 
helping in speedy recovery of the 
affected communities.  

 Protect human health and environment 
by proper removal and organization of 
debris based on its types.  

 Identify the cost effective debris 
management options that can save 
money and spaces for debris disposal.  
 

3. Objectives Of The Study  

The overall objective of this study is to identify some of the most pressing challenges and viable 
opportunities in debris management in post-earthquake scenario in Nepal. 

4. Study Area 

Taukhel settlement in Machhegaun area of Chandragiri Municipalities ward no. 13, Kathmandu 
was chosen as the study area. This was because the writers were involved in a pilot project in 
demolition and debris management in this area. Some of the features of this area:  

No. of lives lost: 5 

Total Building in Area: 120        Total effective population due to earthquake: 580  

Total Population in Area: 650       Total Collapsed building due to earthquake: 98  

 
Figure 1 Steps in Debris Management Cycle  

http://www.bbc.com/news/science-environment-33807791
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Types of building: Predominantly brick wall with mud mortar, wooden roof with brick tyle and 
CGI sheet 

 

5. Challenges In Debris Management 

5.1 Debris Clearance and Transport  

Immediately after the earthquake, rescue teams from different parts of the world flogged Nepal 
and together with Nepalese security personal did a commendable and admirable job. 
Subsequently after the emergency rescue missions, the international teams left and it was up to 
the government to carry out the debris management works. But nearly four months after the 
quake, debris are still not cleared in many parts of the country. This highlights the lack of 
preparedness and technical capability in part of the 
government to carry out rescue missions and debris 
management on its own and of such magnitude. 
Debris clearance in a post-earthquake scenario is a 
complex and demanding task not only because of 
high volume and limited accessibility but also 
because of the diverse nature of debris produced. 
Hence, formulating a debris removal strategy is very 
important in this situation that discuss how each type 
of debris should be segregated, collected and 
managed. Also, it should be ensured that the debris is 
removed in a timely fashion so that the communities 
can return to normalcy. A lack of removal on the 
other hand has major environmental and safety 
implications. Transportation includes the movement of waste during various stages of waste 
management activities. Certain regulatory controls should be formulated to enable efficient, 
effective and low risk transportation. Currently, Kathmandu Metropolitan City has been 
disposing the debris in the open space in Chobhar. The Kathmandu Valley Post-earthquake 
Debris Management Strategic Plan earlier submitted to the Ministry of Federal Affairs and Local 
Development had suggested parks, Ring Road and corridors as open spaces for debris 
management of KMC. But the implementation of this report could not be verified by this paper 
and future research are recommended in this regard.  

5.2 Special Waste Streams 

Safety and Health Consideration during 

Transportation 

Dust suppression: covers, dampening 
waste  

Weight limits: already compromised 
infrastructure, safety risks 

Cleaning: trucks and drivers  
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The earthquakes wreaked havoc on Nepal’s ancient heritage sites which included monasteries, 
temples, historic houses, and shrines across the country. These heritages not only have historical 
and religious importance but also are a great revenue producing sources. According to the 
government record, 137 infrastructures have been completely damaged whereas 444 sustained 
partial damages7 requiring nearly 160 million to repair and restore8 

Photograph: Prakash Mathema/AFP/Getty Images 

Materials from heritage buildings and monuments have specific handling and/or salvage 
requirements. If a building or monument is damaged, specific features (as identified by the 
authorities) should be retained while repairing them. While, specialist storage areas should be 
designated for the monuments that are totally damaged. In either case, specialist from the 
concerned authorities should be consulted or coordinated with. However, immediately after the 
disaster, the detritus of historical buildings and monuments were left unguarded in many places, 
leaving valuable artifacts open for easy pickings. In Dharahara, a 19th century tower, pedestrians 
and opportunists made away with bricks of historical importance. In Durbar Square, one of the 
most damaged cultural site, there was no space to store the hundreds of relics of archeological 
importance. Another threat came from haphazard bulldozing of debris making ancient and fragile 
materials vulnerable to damages. There was a lack of coordination between concerned authorities 
and also failure in part of Department of Archelogy to take the lead in safeguarding remains of 
historical relics. All this inappropriate handling can ultimately diminish the chances of rebuilding 
our treasured heritage sites.  

5.3 Financial Constraints  

Funding availability or a lack of it significantly affects the recovery from disaster. The timeliness 
as well as the quality of recovery not only depends upon the extent of funding but also on the 
mechanism of funding distribution as well. As demolition and debris management are a critical 
part of recovery from disaster, it is essential that they are effectively funded so as to minimize 
the disruption to recovery and rebuilding process.  

                                                           
7 The Himalayan Times assessed on 08/09/2015) http://thehimalayantimes.com/nepal/reconstruction-of-archaeological-structures-will-be-over-
within-7-years-doa/  
8National Geographic assessed on 08/09/2015 http://news.nationalgeographic.com/2015/06/150608-nepal-kathmandu-earthquake-history-
archaeology-world/  

http://thehimalayantimes.com/nepal/reconstruction-of-archaeological-structures-will-be-over-within-7-years-doa/
http://thehimalayantimes.com/nepal/reconstruction-of-archaeological-structures-will-be-over-within-7-years-doa/
http://news.nationalgeographic.com/2015/06/150608-nepal-kathmandu-earthquake-history-archaeology-world/
http://news.nationalgeographic.com/2015/06/150608-nepal-kathmandu-earthquake-history-archaeology-world/
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The government of Nepal hosted International Conference on 
Nepal’s Reconstruction 2015 ‘Towards a Resilient Nepal’ on 
25 June, to address Nepal’s massive reconstruction challenges 
following the devastating Earthquake of 25 April. Donors and 
development partners pledged $ 4.4 billion in financial aid 
during the conference. But challenges remain and there are a 
number of constraints in managing and spending such a huge 
sum of fund. Some of them are issues related to transparency, 
good governance, management of resources and government 
efficiency. Donors are sceptic about the government’s ability 
to efficiently mobilize the funds and also the volatile political 
situation that still persists. After months of uncertainty, the 
government only made vital appointments in National 
Reconstruction Authority (NRA) on 13th August, 2015 which 
was formed to convince donors that funds pledged by them 
would be handled effectivity. Also, questions have been 
raised about government’s ability to spend the pledged fund 
in a situation when its spending performance has been eroding 
each fiscal year.  

 

 5.4 Environmental, Health and Safety Consideration  

According to the report of SWMTSC/MoUD, the volume of paint and lead from damaged houses 
and building could reach 3.176 million liters and 33 kilograms in Kathmandu valley and 1.3 
million liters and 116 kilograms in other 11 earthquake hit districts respectively9. Hazardous 
wastes as battery, mercury and lead can cause serious health problems as dermatitis, damage to 
kidney, lungs and nervous system10. However, the pace of removal of such hazardous has not 
been satisfactory. Locals have taken to themselves in cleaning their house and buildings, thus 
exposing themselves and the environment to the potential hazardous wastes mixed with other 
debris. Thus it can be concluded that a lack of oversight in the post disaster debris waste 
management system is introducing potential negative effects on environmental, human health 
and safety here in Nepal.  
Debris that may pose an immediate threat to human health, safety and environment should be the 
prioritized for collection and a monitoring mechanism for such debris should be put in place. 
This is because handling, storage and disposal of hazardous wastes requires extensive monitoring 
and additional storage control. All kinds of debris should be removed daily or on a regular basis 
to prevent odors, disease vectors, human health hazards and possible environmental releases. 
Also, it is very important to minimize noise disruption in landfill and demolition sites. 
Furthermore, due consideration should be given to the safety of demolition workers, handlers 
and supervisors. These workers need to wear basic Personal Protective Equipment (mask, gloves, 
steel cap boots etc.). Furthermore, appropriate equipment should be used in sites that require 
specific safety measures.  Last but not the least, necessary precaution should be taken so as not to 
further endanger lives and property in any situation.   

                                                           
9
 Solid Waste Management Technical Support Center assessed om 12.08.2015 

http://www.swmtsc.gov.np/sites/default/files/news/proceeding%20report%20on%20workshop%20on%20%20Disaster%20Waste%20Manage

ment%20in%20Nepal,%20June%205,2015.pdf  
10

 MyRepublica  assessed on 10.08.2015 

http://myrepublica.com/society/item/24470-environmental-contamination-by-toxic-chemicals-in-debris.html  

International conference on Nepal’s 
Reconstruction, 

June 2015 

 
Donors pledge $4.4 billion in Nepal 
quake aid-Reuters  
 
India, China & ADB largest donors-
Kantipur Daily 

 

Over 55 delegations from 35 countries 
participated-GoN 

 

Constraints: 

Lack of local representatives 

Good governance 

Capacity and mechanism of expenditure 

Transparency 

Delays in appointment in National 
Reconstruction Authority (NRA) 
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5.5 Lack of Rules and Regulation Pertaining To Disaster Waste Management  

Among the acts and policies pertaining to solid waste management, the Solid Waste 
Management Rules 2013, the Solid Waste Management Act 2011 and the National Policy on 
solid waste management 1996 are particularly relevant. Some of other appropriate policy, legal 
and institutional framework relating to waste management in Nepal.  

 Tenth five-year plan (2002-2007)  

 Sustainable Development Agenda for Nepal, 2003 

 Nepal Environmental Policy and Action Plan (NEPAP) 

 Environmental Protection Act and Environmental Protection Rules, 1997 

 Solid Waste Management and Resource Mobilization Act, 1987 

 Industrial Enterprise Act, 1992 

 Waste Water Management Policy 

 Local Self Governance Act, 1999 

 Nepal Water Supply Cooperation (NWSC) Act/ Rules 

 National Water Supply Sector Policy 1998 

However, the Nepalese government lacks the proper guidelines and framework to properly deal 
and address the management of wastes form natural disasters. Hence, in the light of recent 
earthquake, it is imperative to look at other countries experiences for guidance and formulate 
policies and rules accordingly.  

6. Opportunities  

6.1 Debris Management Based On 3R Concept  

Types of debris that are generally recyclable include inert environmental debris (includes dirt, 
rocks, mud and sand), Construction and demolition debris (C&D debris) (brick, blocks, concrete, 
lumber, asphalt tiles), vegetation, metals, automobiles, white (refrigerators, washers and dryers, 
and hot water heaters) and electronic goods (televisions, desktop and laptop computers and cell 
phones).                        Table 2 Disposal options for different categories of debris 

Category Recycling Reuse Reduction  Landfill 

C&D debris × × × × 
Metals and white goods ×  × × 
Vegetation  ×  × × 
Automobiles ×  × × 
Electronic waste ×   × 
Inert Environmental Debris ×   × 
Treated wood   ×  
Putrescible waste   × × 
Hazardous waste     × 

Recycling reusing and reducing of disaster waste has been found to have major benefits 
according to different literature, hence it should be given due consideration early in a disaster.  
Some of the benefits of 3R in debris management can be listed below:  

http://www.swmtsc.gov.np/sites/default/files/news/proceeding%20report%20on%20workshop%20on%20%20Disaster%20Waste%20Management%20in%20Nepal,%20June%205,2015.pdf
http://www.swmtsc.gov.np/sites/default/files/news/proceeding%20report%20on%20workshop%20on%20%20Disaster%20Waste%20Management%20in%20Nepal,%20June%205,2015.pdf
http://myrepublica.com/society/item/24470-environmental-contamination-by-toxic-chemicals-in-debris.html
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 Reduction in the cost of debris removal and disposal 

 Reduction in space used for landfill and transportation costs  

 Revenue from recycled aggregates  

 Job creation especially in developing countries  

 Putrescible and vegetative waste can be reduced by composting which can then be used 
for diverse purposes 

Since there are numerous economic and environmental benefits of composting, it can provide 
positive supplement to debris management plan. Hazardous waste on the other hand should be 
separated from other waste, controlled specifically and disposed according to its properties. 
 

6.2 Construction and Demolition Debris:  

C&D debris is generated by the total or partial destruction of structures during disasters and 
could represent a large portion of disaster debris but provide an excellent opportunity for 
recycling, reuse and reduction. The recycling of C&D waste is becoming a significant resource 
in many parts of the world. In 2007 Germany recycled 89.2% of C&D waste. These wastes were 
not particularly from earthquake debris but it shows the recycling potential of C&D.  
 
Some of the recommendation for such debris include:  

 The expansion of roads in the Kathmandu Valley is ongoing, so some of the C&D waste 
can be used in this work. This would reduce the gravel required for that expansion while 
reducing the amount of debris to be dumped elsewhere.  

 Masonry materials, such as brick and blocks, and concrete could be used in the 
landscaping industry. Concrete could be crushed into aggregate and reused as a base 
material for roads and pavements and as a base material for filling foundations and for 
underground pipework as well.  

 In addition, non-treated timber can be chipped for use in landscaping or use as hog fuel. 

 Lumber and other wood products could be ground and used for boiler fuel, mulch, and 
engineered lumber.  

 Timber can be re-used, often for lower quality temporary work such as boxing for 
concreting or survey pegs. 

 Asphalt shingles could be recycled into new asphalt pavement mixes or used at a cement 
kiln. Drywall can be recycled into new dry wall, cement and agricultural uses.  

 Metal is already typically recycled, therefore options for metal recycling after a disaster is 
very promising. 

 
 6.3 Community Initiatives   

There are principally three approaches to demolition works following a disaster: private 
management, communal initiatives and governmental support. There are several cases which 
indicate that a communal initiative is the most beneficial. One example of such case could be the 
Taukhel project that is described below.  
 
Case Study:  

Debris clearance from historical settlements both with in and around Kathmandu valley has been 
very sluggish. In this regard a technical team consisting of the writers, construction management 
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specialist, environmental specialist and Youth Community for Nepalese Contractors (YCNC) 
under Federation of Contractors Association of Nepal (FCAN) was formed to study the ground 
situation of debris management and historical settlements as Taukhel (Machhegaun), Bosigaun 
(Satungal), Khokna and Bungamati (Lalitpur), Sankhu (Kathamndu) and Chagunarayan 
(Bhaktapur) were visited as part of this project. Among these sites, Taukhel settlement of 
Machhegaun in Chandragiri Municipality Ward no. 13 was selected as a pilot study for debris 
management based on local resources. Taukhel is one of the hardest hit settlement by the 
earthquake where 98 out of 120 building has been completely damaged and also 5 people have 
lost their lives. From the detailed study of the area, it was concluded that it will require 2 million 
Nepalese Rupees (NPR) for the debris clearance and management and a modality was prepared 
and presented to the local community. But for the debris management work to begin, 5 
conditions were set forth.  

 Local disaster management and reconstruction should be formed  

 Maximum involvement of local communities  

 For monitoring the project, a monitoring team consisting of local political 
representative should be formed 

 The site for disposal of debris should be guaranteed  

 50% of the estimated budget should be managed from local level 

After the locals committed on fulfilling these conditions, work on debris clearance and removal 
began on 2071/02/10. The work to demolish and clear the debris from damaged building finished 
within 18 day of its commencement and total expenditure was 35% less than the estimated 
budget (1.3 million NPR). At the end of the project, the total number of building demolished was 
98 and the total volume of debris managed was 5058 meter cube. From this pilot project it is 
learnt that community level initiative for debris management has a number of benefit and some 
of them are describe below.  
 

 It is possible to manage the damaged building and its debris from the small machines that 
are available to us and the huge volume of debris can be managed with low budget.  

 Greater control over the quality of work, budget and timeliness of the project through 
local participation and initiation. 

 Prioritization of resources and works according to the interest and welfare of the 
community and a combined effort of technicians, specialist and locals ensures speedy and 
justifiable recovery.  

 Reduces the demands on regulatory authorities that are often resources constrained 
particularly in a country like Nepal. 

 Increases the community realization that all debris are not waste, thus helping in reuse 
and recycling of debris. Concrete and cement can be reused to produce other construction 
materials.   

 Debris can be used for land reclamation in shallow areas thus saving money for 
management of such sites.  

 Makes community accountable by giving them the ownership of the project. 
 

7. Findings And Way Forward  

Disaster events can generate large quantities of debris and management of such debris can 
present a major challenge. Development of a post disaster strategy helps in proper management 
of debris and assist in timely and efficient recovery and rebuilding. A lack of such strategy can 
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impose socio-economic and environmental consequences on the affected communities. Hence, it 
is imperative that the government formulates proper guidelines and framework to properly 
address post disaster recovery and reconstruction measures. Furthermore, to put the plans into 
action government needs to overcome financial constraints and address issues related to 
efficiency, transparency and governance. Debris management cycle comprise steps of removal of 
debris from affected areas to its ultimate disposal. It also includes pre disaster planning and 
emergency works. One of the most important step in debris management is the appropriate 
recycle, reuse and reduce (3R) strategy. This paper studied this possibility and it was found that 
post-earthquake debris, especially C&D debris, have enormous 3R potential. These strategies can 
bring numerous economic, social and environmental benefits as reduction in the debris 
management cost, revenue generation, job creation and decreased pressure on landfill sites. C&D 
debris, which comprise of large portion of post-earthquake debris, can provide materials for post-
earthquake reconstruction or even other projects, for example C&D from the Nepal earthquake 
can be used in road extension projects in Kathmandu valley. Special waste streams should be 
given proper consideration during debris clearance and management. Materials from heritage 
buildings/monuments requires special handling and storage but cases from Dharahara, Durbar 
square point that no special attention was given. Hence, it is important that specific strategy for 
managing such type of waste streams should be developed to safeguard remains of our historical 
relics. This in turn will require proper coordination with Department of Archelogy and other 
concerned stakeholders. Hazardous waste on the other hand, pose immediate threat to human 
health, safety and environment. Hence, it is critical to guarantee its proper management. 
However, the pace and mechanism of removal of such waste has not been found to be 
satisfactory. People are clearing debris themselves and hazardous waste are often mixed with 
other debris thus exposing local people to serious health problems. Furthermore, building are 
being bulldozed haphazardly without proper safety measures, hence necessary safety measures 
needs to be put in place for demolition workers, handlers and supervisors. Only skilled workers 
should be designated for high risk works. Finally, it recommended that health, environment and 
safety expert be appointed, either by the government or independently, who can advise on 
potential hazards. From our case study, it can be concluded that it is not always necessary to rely 
on imported machines and specialists to remove debris from damaged building. Houses can be 
demolished and debris can be managed in low cost and considerably less amount of time using 
small heavy equipment available within the country and other local resources and skills. But for 
this, it is important to ensure local cooperation and initiation. This has already been initiated in 
Kath region of Kathmandu valley. In this regard, government should move forward to assist 
these projects so that local communities can benefit and at same time realize and appreciate 
government’s presence. Also, government should create necessary working environment for 
professionals including engineers, environmentalist, geologist and contractors working in this 
field. Furthermore, local political parties and non-governmental organizations (NGOs) should 
also contribute in these initiative through active coordination and monitoring.  


