
5.0 CONCLUSIONS, RECOMMENDATIONS AND FUTHER 

RESEARCH 

Conclusions and Recommendations 

There are some reasons for the slow progress in C&D waste management in construction 

projects in Sri Lanka. Some ofthem are; 

• Lack of awareness among the general public about the problems associated with the 

uncontrolled disposal of waste 

• Lack of public acceptance that wastes are valuable resources 

• The reluctance of most people to deal with waste 

• The ease of disposing of waste legally or illegally 

• The lack of a clear C&D waste management policy 

• The lack of technology, know how and standards 

• The lack of a market for reusable or recycled C&D waste 

• Lack of funds to establish recycling plants and infrastructure 

• Lack of national waste information systems and good practices 

• Lack of political support to develop a policy for C&D waste management 

Inactivity and failure to address the C&D waste issue will cause serious problems in Sri Lanka in 

near future. The most obvious negative impacts are: 

• Irreparable environmental damage 

• Bad appearance to the cities 

• Serious health hazards of uncontrolled disposal and incineration 

• Depleting natural resources 

While there are some difficulties in establishing a C&D waste management system in Sri 

Lanka, the benefits outweigh any drawbacks encountered. The main benefits of introducing 

sustainable C&D waste Management systems are: 

64 
Construction & Demolition Waste Management Practices of Building Projects in Sri Lanka 



• Environmental improvement- With less space being required for landfills, less space is 

degraded by pollution and unsightly conditions. With less need for virgin materials, the 

need for quarrying and deforestation is reduced, leaving more of the natural environment in 

its original state. Moreover, less energy is required to manufacture new products from raw 

materials, releasing less C02 and other harmful substances into the air, soil and water. 

• Healthy conditions -A reduction or avoidance of landfills means less pollution, less 

diseases, fewer injuries and fewer accidents, and consequently has a direct impact on the 

health of the people. Drain blockage provides good environment for mosquito breeding and 

polluted water is contaminated with drinking water and hence epidemic diseases are 

possible. Health of people is a significant economic factor, as the people's productivity 

increases proportionately with better health conditions. With a better environment and 

healthy conditions, investors will be attracted and will help the local economy to grow. 

• Saving natural and financial resources, as well as foreign exchange for imports - By reusing 

and recycling C&D waste, these do not have to be replaced by new materials and products, 

thus reducing the need for procuring new raw materials, either from within the country or 

by imports. This conserves natural resources and saves the cost of excavation, 

transportation and manufacture, or the foreign exchange required to import the materials 

and products. In addition, reusing and recycling C&D waste saves having to pay the ever 

increasing tipping fees. Once C&D waste producers realize the value of reusing and 

recycling, illegal tipping will no longer be an option. 

• Reduction of costs of new constructions - Since the costs of recycled materials have to be 

lower than those of new products, in order to be marketable, they will serve to reduce the 

cost of new constructions. 

• Creating new jobs- Since demolition contractors can make a good profit from salvaged 

building parts, this will become a vital branch ofthe building industry, offering many new 

jobs for the sorting and transportation of C&D waste, for running transfer stations, and 

other related work. The same applies to the recycling industry. Employing these people in 

regular jobs within the formal sector will help to raise their social status, their self respect 

and their standard of I iving. 
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C&D waste management plan consists of methods of waste reduction, reuse, recycling and 

disposal. There are some parties who are responsible for developing, implementing, monitoring, 

controlling and evaluating of such a plan. 

Designer's I Consultant's Responsibility 

In designing and planning new projects, architects and engineers are expected to take the following 

aspects into consideration 

• Building materials are to be incorporated with locally available materials, components, 

systems, sizes, simple designs that minimize the wastage. Incorporating sufficient 

flexibility into the building designs can ensure a reduction of wastage and demolition when 

changes and extensions become necessary at a later stage. 

• Durable products reduce the need for early replacement and thus contribute to waste 

minimization. 

• In the past, the materials required for construction were usually over-estimated or rounded 

up in the bills of quantities (BoQs). This led to a significant amount of excess material that 

had to be disposed and invariably ended up in landfills. BoQs must now specify exact 

quantities to avoid any wastage. 

• Planning for deconstruction-This is an important requirement to ensure minimum wastage 

and maximum recovery of usable components and materials. 

• Specifications, tender documents and contracts must take C&D waste issues into 

consideration, so that all the major requirements are clarified prior to commencement of 

construction. 

• Selection of certified contractors - In a restricted tender, in which a limited number of 

contractors are invited to bid, care must be taken to select only such enterprises that have a 

proven record of good practice or an ISO 14001 certification of com pi iance with 

environmental management standards. In open tenders, the bidders must provide evidence 

of completed projects of the required standards, or an ISO 14001 certification. 

• Bidders must provide details of their own C&D waste management plans for consideration 

in the technical evaluation of the tenders. 
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Contractor's Responsibility 

l)ood designs and specifications can save a great deal ofwastage on building sites, but good site 

-;upervision and construction management are essential to ensure that the minimum requirements 

of sustainable C&D waste management are met. 

• A well organized building site, in which every item has its place, including waste, will 

ensure minimum damage and loss, and hence less wastage. 

• Supply of material just in time- This reduces the need for storage of materials, which run 

the risk of getting damaged and thus being reduced to waste before being used in 

construction. 

• Waste Management Plan- Contractor should submit the waste management plan to the 

consultant, Local Authority and Central Environmental Authority before commence the 

work including waste auditing process (Type, quantity, cost, impact of C&D waste to be 

evaluated in site level). Required personnel to be provided to manage the process of reduce, 

reuse, recycle and dispose of C&D waste. 

• Only well-trained professionals should be engaged in the deconstruction of buildings, as 

the technical and legal framework is fairly complex, requiring the necessary expertise, 

manpower and equipment. 

• Deconstruction plan - Depending on the waste generating activity, the structure has to be 

analyzed in terms of dismantling procedures, type, quality and quantity of each material to 

be disposed, how it will be stored before transportation, the correct destination, and who 

will be responsible. A deconstruction plan is basically the sequence of dismantling in the 

reverse order of construction. 

• Each building site should be equipped with sufficient containers for the collection of 

different fractions of waste. The conventional practice of demolition without separation 

makes it difficult or even impossible to extract sufficient material and components for reuse 

and recycling. If hazardous or toxic waste is mixed with the rest, the whole volume of 

waste is rendered useless and must be dumped in a landfill. 

• All site workers to be acknowledged regularly about waste minimization and method of 

appreciation to be implemented. Workers to be trained well or well trained workers to be 

used in sites. 
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• It will be very difficult to implement waste management plan on sites where large number 

of sub-contractors are involved. Many sites are now using a system of allowable waste 

percentages. In the early pre-work agreements the site manager decides how much of waste 

is acceptable and agrees the percentage with subcontractors. If they waste more than agreed 

amount, they can be charged for extra cost. 

• Make subcontractors aware of wastage and the cost involved in dealing with waste. 

• Hold regular meetings to discuss wastage on site. 

Government Authority's Responsibility 

Although both consultant and contractor have an intention to implement C&D waste management 

plan, it is not possible to do it successfully without relevant government authority support. Some of 

responsibilities of authorities to succeed the implementation of such a plan are given below. 

• Research and development- Universities, research institutes and private organizations to be 

encouraged to carry out to do the researches on finding methods for reduce, reuse and 

recycle of C&D waste 

• Legislation and enforcement- National legislation is essential for a C&D waste 

management system to function. It provides the legal framework for the licensing and 

operation oflandfills, the landfill levy, the sanctions for "fly-tipping", the licensing of 

contractors, the issue of waste collection permits, the hand! ing of hazardous waste, the 

licensing and operation of transfer stations and recycling plants, and other activities related 

to C&D waste management. Along with all these regulations, enforcement mechanisms 

have to be established to ensure that they are followed and all fees and fines are paid. CEA 

should posses its own rights to intervene the activities of C&D waste management of the 

project and stop the project activities if they do not obey the rules and regulations imposed. 

Waste management guide lines or manuals are to be introduced and distribute among the 

contractors, consultants and other local authorities. 

• Economic incentives to support the market- The most effective means to encourage reuse 

and recycling of C&D waste is to charge landfill taxes high enough to discourage waste 

disposal in landfills. Simultaneously, taxes on quarrying, import duties on raw materials 

and products, etc. should be set at a level so as to make salvaged and recycled materials 

more economical to use than new materials and products. 
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• Establishment of professional associations -National and regional associations of 

deconstruction agencies, recycling enterprises, and other stakeholders are important in 

providing positive support and representation to their members and the industry in 

legislative and rule making venues that impact the recycling business, and in facilitating 

interaction between the member companies and other organizations, government 

authorities, etc. 

• Certification- For the quality assurance of companies and products, certification is 

mandatory for survival in the C&D waste sector. The best known international certification 

is the ISO 1400 I standard, which is verified by specialized certification bodies. 

• Information exchange and awareness programs - As research and development progresses, 

there is a need for exchange of information and experiences, which takes place at 

workshops and seminars, and through professional journals and newsletters of professional 

associations. Public media and news papers can be used to make awareness among the 

people on sustainable C&D waste management. 

• Promotion of C&D waste reuse and recycling- For C&D waste reuse and recycling to gain 

general acceptance. 

• Establishment of the requisite infrastructure- C&D waste collection and recycle plants to 

be established. Necessary capital and technologies are to be provided. 

• Government authorized institutions such as ICTAD, IESL, IASL, SLS etc should initiate 

promotion programs to use recycled materials for constructions and to revise the existing 

standards to facilitate for it. For an example recycled concrete waste can be used for non

structural concrete such as lean concrete, casting of blocks, paving blocks etc. if standards 

are revised to do so. Research centers in Sri Lanka to be motivated to carry out more 

researches to find new processes for recycling of C&D waste and to introduce marketable 

products from it. 

• A specimen waste audit report to be prepared by the CEA and made available to 

contractors. The CEA should appoint a responsible person in CEA to collect all waste audit 

reports received from construction projects in every month and compile. These reports can 

be used to evaluate valuable information such as type, quantity, cost, impact of waste etc. 

These figures are very much important to develop a proper C&D waste management plan 
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specially to establish a recycle plant. Some of important details to be included in the waste 

audit report are given below. 

Project information- Developer( client), Consultant (Architect and structural Engineer), 

main contractor, purpose of building (commercial, residential, services or other), height of 

building, no.offloors, each floor area, cost of project, start date, finish date, duration etc. 

Foundation details- pile foundation I rafter I strip footings I pad footings I rubble 

foundation I any other 

Wall details- brick I block I concrete I pre-cast panels I timber I plaster boards I any other 

Roof details- timber I steel I concrete I pre-cast panels I clay tile I cement tile I asbestos I 

corrugated sheets I asphalt sheets I any other 

Ceiling details -asbestos I plaster boards I timber I fiber I any other 

Doors and windows- timber I aluminium I steel I PVC I any other 

Waste disposal method- sub-contracting I own yard I any other 

Waste auditing officer- name I address I contact details 

• C&D waste managing organizations and contractors, demolition contractors to be 

registered in CEA and progress reports to be submitted monthly and annually. 

Each party has an equal responsibility of developing, implementing, monitoring, controlling 

and evaluating of C&D waste management plan for the benefit of general public and it is necessary 

l\) introduce some rules and regulations for C&D waste management assuming this as a national 

rroblem. 

I·' urther research 

• Quantify the C&D waste generated from mega building construction projects per floor area 

• Recycling methods for C&D waste and to identify marketable products. 

• Similar type research to carryout in other areas of country to collect data to implement 

suitable C&D waste management system 
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