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Study of the Guideline for

Construction and Demolition Waste Management in Thailand

1. Introduction

Currently, increasing population, advancing technology and social and
economic development are causing a rise in the amount of construction and
demolition waste generated. The natural resources are limited but the amounts of their
usages are increasing every year. In the year 2005, the demand of natural aggregate
for construction was 9.7 million tons which is 2.2 times greater than that demand for
the year 2001. If the trend of usage continues to increase, the expected lifetime of
reserved natural resources will be shorter and the natural aggregate will be depleted in
the near future, especially in the northeastern and central parts of Thailand.

Some parts of construction and demolition wastes (C&DWSs) obtained from
new construction, renovation, rehabilitation and demolition are dumped illegally in
public and private vacant areas, which cause the major environmental problem
nowadays. The appropriate C&DW management from minimization at sources,
reuse, recycle and disposal is a best practice to conserve natural resources and to

alleviate the adverse environmental impacts.

2 Scope of Work

The study of the guideline for construction and demolition waste management
in Thailand aimed to study the existing situation of construction and demolition waste
management in Thailand and to provide the draft management guidelines of
construction and demolition waste in Thailand. The scopes of study were as follows:

2.1  Study, survey and collect information of the existing C&DW
management by means of interviewing construction, demolition, and construction
material companies in Bangkok and surrounding areas.

2.2 Study the composition and characteristics of C&DW.

2.3  Study the approaches for estimating C&DW quantity in Bangkok
Metropolitan Administration.
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2.4 Compile the environmental adverse impact from inappropriate management
of C&DW in Thailand.

2.5  Propose the appropriate C&DW management for Thailand.

2.6  Potential uses of recycled C&DW.

2.7 Provide the draft management guidelines for C&DW in Thailand.

3. C&DW Composition Analysis

The investigation of six storage sites showed that compositions of C&DWs
obtained from one original source were different from those obtained from the other
sources. They were normally composed of soil, non-reinforced and reinforced
concretes, bricks, concrete blocks, lightweight concrete blocks, asphalts, and others.
It was found that C&DWSs were well classified in some storage sites as separated piles
of concrete, asphalt and soil. However, mixed C&D wastes could be observed in
most storage sites. The main compositions of mixed C&D wastes namely, concrete,
soil and masonry were found. Their minor compositions mostly found from
architectural construction and refurbishment works contained papers, woods,
containers, reinforced wire, plastic, etc. Moreover, broken bricks and tiles, cement
plastering, cement bags, packaging and other rubbishes could easily be observed in
the same piles of mixed C&D wastes. The variation in compositions of C&DWs was
quite high, depending on original sources. Moreover, where the management of
demolition was not well enough, hazardous wastes could be contaminated in C&DW.

Mostly, high variation in gradation in the same pile or piles from different
storage sites could be observed. Sizes of C&D debris were mostly found to be larger
than 80 cm. Accordingly, the gradation of C&DWSs could not meet the specified
standards limit for use in sub-base road construction, unless the C&DWs will be
crushed to meet the required standards.

The water absorption of C&DWSs was significantly higher, but the specific
gravity of C&DWs was slightly lower, when compared to those natural aggregates.
High variations in these properties could be generally observed from different storage
sites. The C&DWs obtained from some storage sites were also found to exhibit
abrasion resistance lower than the specified standards limit for use in sub-base road

construction.
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The findings may imply that although the C&DWs are presently used for bulk
and engineering fills, their compositions and quantities could cause the soil settlement
in the future. Hazardous substances contaminated in the C&DWs may be prone to
leaching of the soluble substances to groundwater or surface water. If the C&DWSs
are required to be used in sub-base road construction, the crushing of C&DWs is a
need to reduce their size to meet the required standards for the application.

4. Current Practice of C&DW Management in Thailand

4.1 Current Practice of C&DW Management from Construction

Company

C&DWs from construction sites are mainly composed of concrete, steel, sand
and wood. The amounts of C&DW generated vary from site to site and depend on the
design by architectures, construction material management, storage, and expertise of
the workers on site. In general construction companies segregate only reusable and
recyclable C&D debris such steel left from the cut off and framework wood for reuse
and steel and aluminum scrap for recycle. The rest of C&DW after segregation, such
as concrete debris and the cutoff piles are mixed with other types of waste and
disposed as fill material. Transportations of C&DW are operated by construction
companies themselves or by hiring others to remove and dispose C&DW off-sites.
The reusable and recyclable C&DW are stored at construction sites or transferred and
kept at company warehouses. Most of construction sites have limited area for
construction material storage but not available for C&DW segregation. Some sites
need to rent vacant land nearby for site storages. Also site managers do not realize the
benefit of C&DW segregation and believe that the segregation wastes time and
money. Therefore, major problems of C&DW segregation are the limited available

areas and attitude of site managers toward C&DW segregation.
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4.2 Current Practice of C&DW Management from Ready-Mixed

Concrete Plant

In this part, C&DWs could be obtained from the left over ready-mixed
agitators or rejected concrete due to agitating period over 2.5 hrs. There are 2 options
for the management of C&DWs. Firstly, they are poured into the steel mould and then
the concrete blocks are sold or given for use as fill material. Secondly, they are
drained into storage pond. The sludge is then dug, dried and ready for use as fill

material.

4.3 Current Practice of C&DW Management from Construction Material

Factories

C&DWs from construction material factories are from the off-spec products
and the products damaged during storage and transportation. These C&DWs are sold
or given for use as fill material without sorting. Some valuable parts such as steel
scrap are sold for recycle.

4.4 Current Practice of C&DW Management from Demolition Companies

Most of demolition companies in Thailand provide demolition service, C&DWs
transport and disposal services, and selling fill material. C&DWs from demolition
work can be classified into 3 types; reusable, recyclable, and mixed C&DWSs. The
reusable C&DWs such as doors, windows are sold as second-hand construction
materials. The recyclable materials mainly found in C&DWs are steel scrap from
concrete debris, copper from electric wires and aluminum scrap from window frame
and fixtures. After removing reusable and recyclable parts from C&DWs, the typical
of mixed C&DW such as concrete debris, bricks and tiles could be observed. Some
demolition companies have storage sites for sorting C&DWs and storing fill material.
The main purpose of sorting C&DWs is for selling reusable and recyclable materials.
The hazardous or potentially hazardous materials such as asbestos are not in concern
and mixed with C&DWs.
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5 C&DW Management Policy from Related Government Organizations

5.1 Bangkok Metropolitan Administration

The illegal dumping of C&DWs in vacant land causes major problems such as
aesthetic, cleanliness and nuisance problems. Currently there is no C&DW recycling
facility or C&DW disposal site in Bangkok. Therefore the Department of
Environment, BMA, as the authority responsible for waste management under the
Public Cleansing Act B.E. 2535 (1992), sets the policy for C&DW management and
plans to set up C&DW processing facilities at On-Nuch and Nongkham transfer
stations. Then the collection, transportation and disposal fees will be set and this
would be used as the strategy to encourage the entrepreneurs to segregate their
C&DW.

5.2 Department of Rural Roads

Department of Rural Roads has authority in public roads of rural areas. The
duties of this department are construction of new roads, and maintenance of the
existing roads. Most of construction works are operated by contractors. The
Department of Rural Roads has mentioned the terms of condition related to C&DW
management in every contracts that “The contractors have to keep the construction
sites and facilities clean, safe and in good condition throughout the contract period.
After the construction has been completed, the contractors shall remove all
equipments, materials, wastes and temporary structures (if existed) and clear the
areas in order to get them clean, tidy and ready for usage.”” However, the means of
keeping the areas complied with the terms of condition as mentioned above are not
specified and depend on the contractors. For road maintenance, the Department of
Rural Roads started using a new technology called “Pavement In-Place Recycling” in
2003. It is the on-site process to repair the road by reprocessing the existing road
construction materials and add new binding material. However, the “Pavement In-

Place Recycling” cannot apply to every type of road.
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5.3 Department of Highways

Department of Highways has authority in public highways of each province as
network roads. As the construction of new highway requires to have environmental
impact assessment (EIA), C&DW management plan from road construction is
mentioned in every contract. The construction must follow the plan specified in EIA
that C&DW generated from the operation must be disposed properly. Department of
Highways has used “Pavement In-place Recycling” technology for road maintenance

for 10 years.

6 Estimation of C&DWs Generation

Building-related C&DWs in Bangkok in B.E. 2548 (2005) were estimated.
Four categories of waste were examined, namely residential construction,
nonresidential construction, residential demolition and nonresidential demolition.

The average generation rates of waste from residential construction and
nonresidential construction were 56.23 kg/m? and 30.47 kg/m?, respectively. In the
year B.E. 2548, 1,675,675 m® of residential building and 1,135,161 m? of
nonresidential building were permitted for construction. Therefore, approximately
128,811.55 tons of building-related construction waste were generated in Bangkok in
B.E. 2548.

The average generation rates of waste from residential demolition and
nonresidential demolition were 984.66 kg/m?® and 1,803.94 kg/m?, respectively. Since
there is no record of permit for demolition, the average ratio of 10% from new
building permit record was used to estimate the areas of residential demolition and
nonresidential demolition. Therefore, approximately 369,772.57 tons of building—
related demolition waste was generated in Bangkok in B.E. 2548.

The total amount of waste from building-related construction and demolition
(excluding renovation) in Bangkok in B.E. 2548 was approximately 498,584.12 tons
per year or 0.20 kg per capita per day while the generation rate of municipal solid

waste was 1.25 kg capita per day.
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7. Hazardous and Potentially Hazardous Materials in C&DWs

Hazardous and potentially hazardous materials that may be found in
construction and demolition sites include as follows:
- asbestos-based materials (e.g. asbestos-cement flat sheet, asbestos-cement
corrugated sheets)
- lead-based materials (e.g. lead-based paint)
- other materials used for construction (e.g. damp-proofing chemicals,
adhesives)
- mercury-containing electrical equipments (e.g. fluorescence lamps,
thermostats)
- CFCs (e.g. air conditioners and refrigerators)
- PCBs (e.g. ballasts, transformers)
- corrosive materials
- flammable materials
- toxic materials
Hazardous waste shall be separated from non-hazardous waste for proper
treatment and disposal.

8. Laws Related to C&DW in Thailand
8.1 Existing Laws Related to C&DW

8.1.1 Existing laws related to C&DW under Bangkok Metropolitan
Administration (BMA)

1. BMA Ordinance on Service Charges B.E. 2543 (2000) sets charges
for collection, transportation and disposal of C&DW.

2. BMA Regulation on Criteria for Management of Solid Waste and
Night Soil from Buildings, Places and Public Service Places B.E. 2545 (2002) (issued
under the Public Health Act B.E. 2535 (1992), Section 20. According to this, the
property owners have to separate C&DWs from municipal solid waste and store them
in their own properties until collection by BMA on request.

3. BMA Ordinance on the Control of Contractors with the Permits to
Engage in the Business of Waste Management B.E. 2541 (1998) (issued under the
Public Health Act B.E. 2535 (1992), Sections 20, 54, 55 and 58. This ordinance sets

vii
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the criteria for contractors willing to be engaged in the business of waste
management.

4. BMA Notification on Setting Criteria for Construction of Building
and Infrastructure B.E. 2539 (1996), Section 4.6 establishes criteria for transfer of
C&DW in construction and demolition sites.

5. Ministerial Order on Town Planning of BMA B.E. 2549 (2006)
[issued under the Town Planning Act B.E. 2518 (1975)]. The areas to be designated as

sites for selling and storing material residues are set in BMA Town Plan.

8.1.2 Existing laws related to C&DW from Construction Material
Industry

1. Notification of Ministry of Industry No.1 B.E. 2541 (1998) and B.E.
2547 (2004) on Disposal of Industrial Wastes (Non- hazardous).

2. Notification of Ministry of Industry on Disposal of Industrial Wastes
(Hazardous) B.E. 2548 (2005).

These notifications of Ministry of Industry designate duties and
responsibilities of waste generators, transporters and processors.

8.1.3 Other existing laws related to C&DW

1. Ministerial Order No.4 (B.E. 2526) (1983) [issued under the
Building Control Act B.E. 2522 (1979)], Section 29 establishes criteria to control
operational safety at demolition site.

8.2 Suggestion for Existing Laws Related to C&DW

8.2.1 Ministry of Public Health or local authorities should issue
criteria, standards and operational guidelines according to the Public Health Act B.E.
2535 (1992) requiring that all C&DW generators, transporters and processors shall
follow the issued criteria.

8.2.2 The Prime Minister Regulation on Procurement B.E. 2535 (1992)
should be amended by a clause of the requirements that public procurement have a
certain percentage of goods produced from recyclable and environmental friendly

materials.
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Q. The Overall Problems in C&DW Management in Thailand

The amounts of C&DW generated in Thailand tend to increase annually while
the local authorities do not pay attention to the proper management of C&DW. As the
result, C&DW are dumped illegally in vacant areas and some of them are used as fill
material without separation of hazardous materials. Some of them are disposed in
landfill together with municipal solid waste. Accordingly, the need for new landfills
increases. These current practices cause environmental impacts and non-sustainable
resources usages. These overall problems are due to the followings:

1. There is no clear rules and operational guidelines in the C&DW
management including waste minimization at source, waste segregation, reuse,
recycle, transportation and disposal,

2. Lack of operational staff who has skill and competent in effective and
proper waste minimization at source, waste segregation, reuse, recycle, transportation
and disposal,

3. Recycling of C&DW is limited only as fill material without awareness of
contamination of hazardous and potentially hazardous materials,

4. The existing laws do not cover C&DW management effectively, and

5. Lack of corporation among concerning parties, e.g. public sectors, private
sectors and professional organizations to participate in development of appropriate

C&DW management.

10. The Proposed Solutions for C&DW Problems in Thailand

- Administrative aspects

1. Provide the operational guidelines for C&DW management from cradle-to-
grave. These include waste minimization from planning, design and construction,
waste management from demolition, and hazardous materials segregation from
C&DWs.

2. Prepare the suitable areas for C&DW recycling facilities by designation in
the Town Plan.

3. Set the recycling target for C&DW to reduce the waste for final disposal.

4. Monitor and evaluate C&DW problems continuously.
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5. Develop waste information center to promote reuse and recycling of
C&DWs.

- Investment aspects

1. Invest the construction of recycling center, by means of Public Private
Partnership (PPP), fully/ partially government support to Local Authority
Organizations (LAO), operated by LAO or private sectors.

2. Promote the investment to private sectors who run the business on the
management of C&DW by financial measures.

3. Support the feasibility study of C&DW recycling center both economic
aspect and technical aspect. The study should include composition and estimated

amount of C&DWs, recycling process, and suitable location.

- Legal aspects

1. Amend the laws by setting the tipping fee of C&DW at landfill to be higher
than that of municipal solid waste.

2. Propose C&DW management planning in construction and demolition
permit for large projects by identifying the type and expected amount of C&DW, the
segregation method of C&DW, and the destination sites for C&DW reuse, recycle,
and/or disposal.

3. Encourage LAO to establish the requirements for C&DW segregation at
source. The requirements should include the technical details relating to criteria,
methods and conditions of C&DW management.

4. Support recycling product by amending a clause of the requirements in
public procurement to the Prime Minister Regulation on Procurement B.E. 2535
(1992).

- Supportive aspects

1. Promote private sectors who run the business on C&DW recycling by
financial measures and tax exemption.
2. Promote the usages of recycle materials by professional organization and

authorized organization to set the guidelines and standards for the use of recycle
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materials for bulk fill and construction works or set the guidelines for performance-
based specifications, issue the certificate of recycle materials by independent
laboratory, and demonstrate the use of recycle materials in various civil works.

3. Transfer appropriate technology and experience to the relevant public and
private officers regarding minimization of C&DWs and environmental impacts such
as dust and noise during construction and demolition including segregation and
crushing of C&DWs during recycle.

4. Support the study and research, and develop appropriate technology for
solving the C&DW problems and increasing efficiency of C&DW management.

5. Transfer information, news, and technology relevant to environmental

impacts to public regularly.
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