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FOREWORD

As we move towards becoming an industrialised nation, Malaysians are beginning to realise that
environment and development are the opposite sides of the same coin. Renewable resources are
fast becoming depleted or rendered economically useless due to the unsustainable manner in
which they have been exploited. The construction industry is one of the major sectors that has
played and will keep on playing a very important role in driving Malaysia towards the achievement
of Vision 2020. However, environmental degradation resulting from construction activities has
been widely reported by the media. There is ho denying that general practices in the construction
industry pay very little attention to principles of sustainable development. To avoid irreversible
damage to the environment, the Construction Industry Development Malaysia (CIDB) emphasises
this issue in the Malaysia Construction Industry Master Plan (CIMP) 2006-2015. The plan
identifies seven Strategic Thrusts to be included for the duration of this 10-years Master Plan.
Strategic Thrust No.3 exhorts us to strive for the highest standard of quality, occupational safety
and health, and environmental practices.

With respect to environmental degradation resulting from construction activities, one of the major
concerns is the production of construction and demolition (C&D) wastes. Though there is no
reliable record of the actual amount of C&D wastes generated and disposed off in Malaysia,
estimates from researches, practitioners and regulators have led us to believe that the C&D
wastes constitute more than 30 % of the total wastes generated in the country. This large amount
of C&D wastes clearly indicates that the construction industry is not efficient and does not utilize
resources in a sustainable manner. There is a need to review current practice in the construction
industry in order to improve procedures, so that better and more efficient design, construction,
operation and maintenance can be affected, thus resulting in less waste. This guideline has been
prepared to assist stakeholders in the construction industry to understand the concepts of
integrated waste management and waste minimisation; to assist stakeholders in identifying
measures that can be adopted in their projects towards minimising waste and moving towards
sustainable construction practices. The roles of major players namely, the Client, the Consultants
and the Contractors in implementing waste minimisation in construction projects are outlined, and
the importance of sharing a common view towards sustainability is highlighted. Various regulatory
instruments related to the construction industry and waste disposal are also included. Finally,
some descriptions of good practices found in Malaysia are documented in the guideline for the
stakeholders’ reference.

| sincerely believe that this guideline will be immense value to various stakeholders in the
Malaysian construction industry, in our efforts to achieve a sustainable environment. | wish to
extend my heartfelt gratitude to all members of the technical committee for their guidance and to
the Working Group 6 (WG6) for their contributions.

Datuk Ir. Hamzah Hasan
Chief Executive
Construction Industry Development Board (CIDB) Malaysia



GUIDELINES ON CONSTRUCTION WASTE MANAGEMENT

SECTION 1: INTRODUCTION

1.0 Construction Waste

For the purposes of this guide, “Construction Waste” is defined as materials that are
unwanted or being generated during construction or demolition activities, including
improvement, preparatory, repair or alteration works. Many factors contribute to the
generation of construction waste at a site. Waste may have one cause or a combination of
causes. Gavilian and Bernold (1994) organised the causes of construction waste into six
categories:

1. Design - e.g. Improper initial design can lead to wastage;

2. Procurement - e.g. Over-ordering of materials;

3. Handling of materials - e.g. Material damage on site, resulting from mishandling and/or
careless delivery;

4, Operation - e.g. Lack of recording of material supplied and used on site;
5. Residual - e.g. Excess materials left on site after completion of job; and
6. Others - e.g. Vandalism.

Construction, demolition and land-clearing activities all produce construction waste, which
may include, but not be limited to the following:

Acoustic ceiling tiles Drywall Wood

Asphalt Fluorescent lights Plastic from packaging
Asphalt shingles Insulation Window glass

Bricks Cardboard Land-clearing debris
Carpet and pad Metals Paint

Concrete Dirt Plaster

Glass containers Stones Steel

Earthworks




Component Road Work | Excavated | Demolition Site Renovation
Materials Soil Waste Clearance Waste
Soil/ sand 23.0 73.8 215 33.0 194
Concrete/ Mortar 16.9 1.2 10.8 4.6 7.4
Rock/ Rubble 14.4 12.5 27.7 15 38.8
Reinforced Concrete 14.2 0.4 5.8 0.9 7.0
Bricks/ tiles 0.8 0.4 12.1 14 9.6
Slurry and mud 1.8 9.7 15 1.0 3.1
Asphalt 24.7 0 0 0.2 0
Cement Contaminated 1.7 0.4 3.2 15.6 3.3
Wood 0.6 0.9 10.5 13.3 7.1
Ferrous metals 0.5 0 0.6 1 1.3
Non-ferrous metals 0 0 0.7 0.2 0.1
Others (glass etc) 1.4 0.7 5.6 13.8 2.9
Total 100.0 100.0 100.0 100.0 100.0
% of total quantity
of C & D waste 5.2 59.4 8.5 14.6 12.3
landfilled
Table 1. Composition of construction and demolition waste disposed of at landfills in 1995

(Source EPD 1995)

1.1 Management of waste in construction
Management of construction waste entails reducing waste generation during the design and
construction phases of a project.

Waste management, especially with respect to waste minimisation, can contribute towards
significant efficiency and environmental savings. Savings in purchasing cost are another
benefit derived from proper waste management, gained through reusing and recycling of
construction waste. When proper waste management methodology is implemented, there are
savings in transport costs and landfill charges, as well as revenue from the sale of recyclable
construction waste. Other benefits encompass reduced legal liability due to environmental law
issues and improved workplace safety. Furthermore, by practicing good waste management,
there may be environmental benefits such as fewer chances of soil and ground water
contamination.

1.2 Malaysian perspective

The breakdown of waste generation according to a study by Mohd Nasir in 1998 showed that
on average, industrial and construction waste account for 28 % of total waste generation.
Normally construction waste in Malaysia is finally disposed of in landfills.

1.3  Obijectives of this guideline

In line with the Construction Industry Master Plan (CIMP) Strategic Thrust No. 3, which is to
“Strive for the highest standard of quality, occupational safety and health and environmental



practices” the objectives, have been devised to mirror CIMP’s initiatives.

The main objective for developing this guideline for waste management is:

a) to establish proper construction waste management practice in Malaysia;
b) to identify roles and responsibilities of construction industry players;

c) to provide guidance on waste management plans; and

d) to list legislative requirements associated with waste management.



SECTION 2: ROLES AND RESPONSIBILITIES OF CONSTRUCTION
INDUSTRY PLAYERS

2.0 Clients, Consultants and Contractors

The three main players in the construction industry supply chain are the “Client”, “Consultant”
and the “Contractor”. Each of them plays an important role and has responsibilities in the
management of waste in the construction industry.

2.1 Client

Clients, being the initiator of projects, should be pro-active and must give clear instructions
that waste associated with their projects should be minimised and wherever possible such
wastes are to be recycled on site or off site.

Waste management and minimisation will result in cost savings, construction of better quality,
reduced duration of the projects and greater site safety. Waste management and minimisation
must be planned meticulously from the inception stage. Such planning needs support and
commitment from clients; their Environmental Policy should reflect the waste management
initiatives. Details of construction waste management must be clearly included in the project
brief given to consultants.

2.1.1 Design Stage

Clients should establish requirements for waste reduction and make it clear to consultants
that they expect green designs. These intentions should be spelled out to the consultants in
the project brief. Consultants should be selected from those who have sound environmental
policies and/ or in-house best-practice documents.

Meetings with consultants during the pre-tender stage should focus on the specifications that
ensure waste minimisation at construction sites.

2.1.2 Tender Stage

During the tender stage, clients, in collaboration with consultants, should hold technical
briefing sessions where waste minimisation concepts and objectives are declared and
clarified to the tenderers. Expectations of compliance need to be made clear to all parties.

Clients should ensure that tender documents address the need for waste minimisation.
Technical specifications regarding materials to be used, technology to be adopted and
methods of waste removal from sites must be clearly stated. Stipulations for manufacturers
and material suppliers to remove packaging from sites should also be included. An example
on technical aspects of construction waste specification can be found at Resource Venture’'s
Website. See note for details of the website.

Note: There is a standard template of technical specifications for construction waste management in Microsoft Word
document format which can be downloaded (www.resourceventure.org). The document can be modified to suit
individual projects.

2.1.3 Construction Stage

When the project is underway, clients in collaboration with consultants should establish a
clear set of performance indicators to be used in monitoring and evaluating the effectiveness
of the measures implemented to minimise construction waste. A system of rewards and/ or



penalties can be introduced to encourage contractors to meet the waste minimisation
objectives set for the project. Clients should be represented by senior management personnel
during site meetings. A walkabout session a
few days before the site meeting will lead to | Clients’ Roles and Tasks:
more focused criticism that will help
contractors to improve their performance.

Proactive

Planning

Establish EH & S requirements

Set project brief

Set criteria for selecting Consultants
Monitoring, assessment and evaluation
Rewards and Penalties

Most importantly, clients should have no
reservations in accepting the “apparent initial
costs” associated with the provision of
additional infrastructure on site. These
apparent costs will eventually be paid off by
the benefits gained through the minimisation
of wastes-producing activities on site.

VVVVVYYYVY

2.2 Consultants (Architects/Engineers)

A client’s good intentions to reduce construction waste from sites will not materialise unless
consultants provide professional services that will ensure the client’s intentions are realised.

2.2.1 Design Stage

Architects and engineers must focus on green design concepts and identify opportunities for
waste reduction. Consultants should consider a policy of standardised design as this helps to
reduce waste. Specifying components in sizes that can be used without wastage produced by
cutting will substantially reduce wastage and save costs. Standardisation will enable
components to be pre-fabricated and later transported to sites for assembly.

The choice of materials should favour those that will cause less damage to the environment
and results in longer service life of the project. Choosing more durable materials will result in
lower maintenance costs, thus realising monetary benefits for Clients in the long run.

Consultants should also adopt a flexible type of design where the function of the facilities can
be easily changed with minor renovations, thus preventing facilities from being demolished
prematurely. Designs should also consider the most effective way of decommissioning
facilities, should the need arise. Decommissioning procedures should facilitate removal of
toxic and non-toxic components in such a way that non-toxic components can be easily
separated and recycled.

For better quality control and less wastage, consultants may recommend a modular approach
to construction, where components can be pre-fabricated and assembled on site.

Consultants should also consider using construction waste management specifications to
ensure that efforts to reduce waste are successful.

2.2.2 Pre-Construction Stage

Consultants are to work closely with clients in guiding/coercing contractors into adopting
practices that will contribute towards not only towards successful completion of the projects,
but also towards minimising of wastes from construction activities. Consultants may need to
mentor contractors and may also need to provide contractors with a directory of potential
customers for recyclable waste.

Consultants should be opened to comments and ideas from contractors and sub- contractors
on improvements in construction methods that will lead to further waste minimisation. It would



be to everybody’s advantage that policies or work procedures to be used on sites are jointly
drawn up and mutually agreed upon by Clients, Consultants and Contractors.

2.2.3 Construction Stage

Policies on waste management on site, including the :
monitoring and record keeping of wastes leaving the | Consultants need to consider:
site, must be formulated and reviewed periodically in )
light of developments during construction. » Green Design Concepts

» Standardisation
Designated locations where wastes are sorted and | > Flexible and Adaptable Design
dumped in separate compartments make recycling | > Materials Specifications
feasible, since less effort is required to separate | > Design for decommissioning
wastes. Policies on packaging material can and/ or recycling
drastically reduced the amount of waste generated | > Modularisation and
on site; for example, material suppliers can be Prefabrication
required to remove such packaging for final disposal | > Construction Waste
or for recycling. Management Specifications

2.3 Contractors/ Sub-Contractors

The construction industry in Malaysia has been relying heavily on traditional construction
methods. Such labour-intensive procedures inevitably caused inconsistencies in the quality of
works produced. To contractors, time and money are the main factors in determining the
construction method. Low priority is given to the organised disposal of construction waste,
since dumping of such waste is relatively inexpensive.

2.3.1 Pre-Construction Stage

Contractors must study the tender documents carefully and formulate a waste management
plan to identify potential waste. Contractors should seek clarifications from Clients and
Consultants on matters related to the projects so that any additional costs caused by
requirements for waste minimisation can be included in the overall cost.

Desk study to identify inert waste disposal sites/ landfill and lists of waste recyclers should be
conducted to effectively manage and dispose of or cash in on site wastes. Ministry of Housing
and Local Government has published a list of recyclers. A list of inert landfills can be
obtained from the respective Local Authorities.

Contractor should also appoint an officer to be responsible for waste minimisation and
management on site. Proper site planning together with a practical site layout is needed to
ensure that construction activities and waste minimisation requirements are not in conflict. A
location for on-site waste storage is needed, preferably with separate compartments for
different types of materials that have sufficient volume and value for recycling. Figure 1
illustrates a well-planned construction site where the waste storage area allows for separation
of waste before removal from the site.
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Figure 1. An example of a well-planned site layout

2.3.2 Construction Stage

Contractors should be encouraged to develop/ propose new construction methods in order to
reduce the production of waste.

There should be regular meetings and reports regarding waste management and waste
minimisation. These should be held weekly or monthly depending on whether they involve
only the contractor, or the contractor and the consultant, or all parties involved in the project.

Training for workers and site supervisors should be systematically scheduled. Incentives or
awards should be given to employees or sub-contractors who best achieve specified waste
minimisation objectives. Concomitantly, if employees or sub-contractors fail to comply with
waste minimisation policies, a penalty should be imposed.

2.4 Concluding remarks

Waste management has become a vital element in the construction industry in Malaysia.
Clients, Consultants and Contractors play a very important role in ensuring sustainable
development. Figure 2 summarises the roles of these key players in the waste management

hierarchy through out the different phases of construction.



Responsible ' Waste
Parties : © Hierarchy
: C Pre-Tender Stage > :
i i
Client i Waste minimisation objectives in project briefs. i Red
lents : Appoint consultants with sound environmental policies. : educe
Consultants | Adopt Green Design. . | Replace
i Introduce construction Waste Management Specification. i
i i
: < Tender Stage > :
Clients ! _ I . :
Consultants ! .Brleflng and clarification sessions. ' | Reduce
: Emphasis on Waste Management and Minimisation. : Replace
Contractors | ! Sourcing of suppliers by contractors. :
i Sourcing of waste collectors and recyclers. i
i C Pre-Construction > :
: ! !
Clients i i
Consultants ! Mentoring of contractors by consultants !
; Traini . ; i | Reduce
Contractors ; raining for site workers and supervisors ; |
Suppliers ; Establish directory of waste collectors and recyclers. t | Replace
i Appoint officer for waste management and minimisation i
! Formulate Waste Management Policy !
: Establish site layout :
| |
: (" Constructon ) :
; N _ ;
| |
Clients ! Engage and retain high skill site workers ' | Reduce
Consultants | Continuous training for workers and supervisors i | Reuse
Contractors i Continuous monitoring and assessment ' | Recycle
Suppliers ' Review of policies and strategy if necessary "| Treatment
1 . .« . . I
i Develop construction methods that minimise wastes . | Disposal
] ]
Figure 2. Roles of Client, Consultant and Contractor during different stage of construction.




SECTION 3: WASTE MANAGEMENT PLAN (WMP)

3.0 Introduction

The requirement for a WMP should be incorporated in the tender document and the WMP
must be developed at a very early stage of a project i.e. before commencement of work. The
WMP shall provide an overall framework for waste management and reduction. The WMP
should:

1) Prepare Organization Chart which shows responsibilities for waste management.

2) Estimate the quantities and types of wastes generated.

3) Identify the waste destinations and transport modes.

4) Set a target and find ways to track resources.

5) Produce a layout showing the location of designated sorting and storage areas for new/
used materials.

6) Ensure that everyone on site is familiar with the objectives of the plan.

7) Carry out meetings, monitoring and auditing programmes.

From this WMP, specifications can be developed for the bid/ contractor document, outlining
procedures for reduction, re-use and recycling. A comprehensive WMP must incorporate both
concept and strategies and should be able to meet the objectives as stated below. Sample of
WMP is shown in Annex 3.1.

3.1 Concept and Strategy

a) Priorities based on internationally accepted Solid Waste Management Hierarchy.

b) Cradle to Grave Concept.

C) Environmentally Friendly System.

d) To identify local waste contractors/recyclers in order to determine the types of waste
that can be recycled and have market value.

3.2  Objectives
a) To minimise waste generation at construction sites, where possible.

b) To maximise recovery of recyclable materials from construction sites through
segregation at site.

C) To minimise waste disposal and reduce disposal cost by disposing of only non-
recyclable items at landfills.

d) To prevent illegal dumping activities.

e) To promote and create markets for recyclable construction materials.
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Figure 4. The elements of integrated Waste Management (Mc Dougall et al., 1999)

3.3.1 Waste Minimisation/ Reduction

Waste minimisation in construction makes good business sense and has additional
environmental benefits. Waste reduction activities will reduce material expense and cut
disposal costs. Environmental benefits of minimising construction waste include:

a) Less dependence on natural resources, such as trees, oil and minerals.

b) Less pollution from manufacturing and transportation related emissions.

c) Lower energy and water consumption.

d) Lower greenhouse gas emissions.

Waste Minimisation Activities

It is recommended that a holistic approach to waste minimisation/ reduction is adopted.
There are three key project stages where waste minimisation activities should be introduced.

Stage 1: Contractual

Stage 2: Design Stage

Stage 3: Site Operation Stage

11






































































































