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ABSTRACT

The Malaysia con'sir'ucti()_n indnstry noWadayé generates a Iarge quantity of construction
and demolition waste. Constructicn and demolition waste defined as a mixture of surplus
materials arising from’ any excavati_on,-_civil' or building constfuction, site clearance, -
demolition activities ,-_.vro'ad works, and buivlding renovation. The disposal olf construction v.
and demolition waste at landfills hasy caueed major envi_ronmental concerns and
government sources indicate that thelfe is an acute shortage of landfill space ion Malaysia.
The aims of this sfudy are to give backgrcund information on C&D waste problems in
Malaysia and propose a practical guidance to building professional on how to manage
and minimise C&D waste. Constmction site waéte management is not the major issues in
construction site nowadays. But, with the new development of town and country, it
probably will increase time to time and it is also effect directly into environmental issues.
Further developments are recommended to develop a scientific mefhodology to quantify
construction & demolition  waste. Furthermore, more practical | support is required to :
enforce the implantation of Construct1on & Demohtlon Waste management scheme in the
construction and bu1ld1ng field. It is also recommended to extend research on the area of
recycling technique of. bulldmg materials to induct feasxblhty studles including cost and -

payback perlod analys1s for each technique.
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" ABSTRAK

Sektor pembmaan di Malay51a pada masa k1n1 menghasﬂkan jumlah bahan buangan yang
banyak di tapak pembmaan .Bahan buangan di tapak pembmaan yang dimaksudkan
adalah bahan —bahan leblhap daripada kerja-kerja penggalian", pemblnaan bangunan,-
pembersihan kawasan,- aktiviti .bemuénahan béngunan, pembinaan jalan dan pe.’mbaharuéﬁ
bangunan. Pelupusan bahan-béhan buangan ini di tapak pelupusah vakaﬁ mendatangkan . -
kesan. terhadap alam sékifar. Suniber daripada kerajaan menunjukkan bahawa kawasah
pelupusan bahan buangah di Malaysia pasa masa kini adalah semakin berkurahgan.
Kajian yang dijélankan ini édaléh bertujuan untuk memberi gambarah terhadap masalah
bahan buangan ditapak p'embi‘naan pada masa kini dan mencadangkan satu kaedah yang |
berkesan dalam menguruskan bahan buahgan di tapak pembinaan. | Kajian mendapati
pengurusan bahan buahgan di tapak pembinaaﬁ maéih tidak rhenjadi isu yang besar pada
masa kini. Terapl dengan pertambahan pembangunan perkara ini ‘udak boleh dlpandang
ringan kerana Jumlah bahan buangan ini akan menlngkat dari masa ke semasa dan akan
mendatangkan Kesan terhadap _alam sekltar. Kajian lebih lanjut dicadangkan bagi -
mengenal pasti kaedah yéng Iebih berkesan untuk 'r'nengukur"jum.lah bahén buaﬁgah di
tapak pembinaan dengan 1eb1h tepat Seterusnya sokongan lebih danpada pihak kerajaan
diperlukan untuk memastlkan unda.ng undang yang sed1a ada dijalankan dengan betul

bagi memast1kan pengurusan bahan buangan ini tldak d1aba1kan Akhir sekali, kajlan'

yang lebih terhadap kaedah kltar semula bahan buangan di tapak pembinaan juga
dlcangkan i ' ‘
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CHAPTER 1
INTRODUCTION

1.1 Introduction

The Malaysia construction industry generates a large quantity of construction and
demolition waste riowadays. It is impOrtant to study and identifying the ways to provide
a practical guidance for the prof_essional in the building industry about waste

management in construction site. .

Construction and 'démolition Wastc defined as a _mixture of surplus materials arising
from any excavation, civil or building construction, site clearance, demolition activities,
road works and building renovation. Th'evdisposal of construction and demolition waste
at landfills has caused majof ehvironmental concerns. Government sources indicate that
thf;re is an acute shortage of landfill space in Malaysia and the continuation of disposal
of construction and demolition waste at landfills would risk to the strategic use of
landfills for the disposal ‘of the more demanding waste types such as domestic refuse and

hazardous waste.



The aims of this study are to give a background'information on the C&D waste
problems in Malaysia and propose a pract1cal gu1dance to bu11d1ng professionals on how

to manage and minimise C&D waste.

1.2 Ojectives

In recognition of the need to reduce Waste the obJectlve of this study is
developed to pr0v1de practlcal guldance for the professwnals in the bulldlng industry.- It E

focuses on the following areas:

a) Determine and 1dent1fy the quantities of C&D Waste produce during new

constructlon

b) Avoiding and minimising. building ‘waste through' better management and

operating practices.

¢) Avoiding -and . minimising -bui_ldif;g waste through better construction-

technelogies.

d).’ Avoiding'énd'mi'nimi'sing 'building}_\}vaste through' reduce, reuse and recycle i

method.



1.3 Problem Statveme’nt o

Waste management | in- cdnStructicn' site. .may be not the major issues in
construction site nowadays. But with the new developement of town and county, it
probably will increase time to time and it is also effect directly into environmental
issues. Movmg from stralght d1sposa1 to -waste management can reduce the risk of
env1ronmental 1sssues and make busmess more resource- efﬁcxent

Construction wasfe can and should'be managed in the same way as other home
building operations. Reduce reuse ‘and recycle construction waste may save money,

reduce liability, keep jOb sites cleaner and safer and conserve valuable landﬁll space.

14  Scope Of Study

This study focus on the waste management at construction site in Kuantan which. o
are through interview and questionaire f(_)_, the "contactor and project manager at .
construction site.This study also would be co-_operate_'with Majlis Perbadaran Kuantan -
(MPK), Jabatan Kerja Raya (JKR),Construction Industry Develops Board (CIDB) and
others to getsvmore'infdrn"l.’ation abdnt method used in waste management construction .

at Kuantan and laws for contractor

-



 CHAPTER 2

LITERATURE REVIEW - -

2.1 Introduction

During new con_struqﬁon, Construction & Demolition (C & D) Waste ié
produced by refurbishment or renovation of building. In Malaysia, C&D Waste will
increase time to time with the development of the town and country Thus the C&D

Waste management should be study to ﬁndmg solution of C&D waste destination.

Construction and Defnblitib'n (C&D) Matieri.al is 'ldeﬁn.ed: as a mixture of waste
materials ar1s1ng from any excavatlon civil or bulldmg construction, site clearance,
demolition actlvmes road works and buﬂdmg renovation. Over 80% of C&D materials
are inert and are furthervdeﬁned as public fill. Public fill includes debris, rubble, earth

and concrete which are suitable for land reclamation and site formation.

According to - the Bdard's 1999 waste characterization study, (California
Integrated Waste Management Board, 1999)- construction and demolition (C&D)

materials make up approximately 12 percent of waste disposal.



In this study, inert material (eg concrete and asphalt) accounted for most of fhe
material classified as C&D waste. Waste generated in construction or demolition
activities also includes large quantities. of matefial found in the general waste stream.
For example, the C&D waste stream also inclﬁdes corrugated cardboard (OCC) from
packaging, a variety of plastics (PVC pipe, packaging, etc), glass, and yard wastes from

site work and clearing.

Wood waste also re_presentsone. component" of C&D waste. About 25 percent of
C&D waste is wood waSte (Califomia'Iﬁtegrated Waste Management Board, 1999). The
portion of wood waste that ‘c'ar’l be reused as lumber is c.onsi'derably less, but no accurate
estimates are currentlby avaiiable; When rﬂanaged properly, materials such as clean
concrete and asphalt canibe 'recycied for use in co_r_1'struction. The non-inert substances inv
C&D material are. called C&D waste '\.A_/hich includes bamboo, timber, vegétation,
packaging waste and other organic materials. In contrast to public fill, C&D waste is not

suitable for land reclamation and is disposed of at landfills.

22 Benefits Of C& D Waste Management

Recychng and reuse- of materlals have long been assoc1ated W1th w1se
construction practlces Expenenced contractors -are now reaplng the economic
advantages of Constructlon Waste Management 'Communities are also seemg the side

benefits as listed below



2.2.1 Trim Cost

Recycling, reusing, and reducing conétruction iwast_e can save money. Many of
the contractors have made changes to their operations and practices to take advantage of
reduced waste disposal costs from recycle, reuse and reduce materials. Utilizing reuse
and salvage methods on site reduce the need for new materials, reduces materials that
end up in the landfill, creates a cleaner and safer prOJect site, and improves community

relations. (General Admrmstatlon 2001)

: 1

222 Create Environmental Bene’ﬁts .

Recycling and waste preventi'on.' programs also beneﬁts to the environment. In
the long run, preventing waste reduces dependence on natural resources such as trees,
oil, and minerals plus.' creates less pollution by reducing manufacturing and
transportation related emissions. Reduction of the energy and water required to produce
building supphes from V1rg1n matérials contributes to reduced greenhouse gasses related |

to the manufacturmg and transportatlon of those matenals

223 Help the Economy .

Recycllng and reuse of constructlon waste can also help the economy through the )
creation of jobs related to salvagmg and recychng of construction waste. New products

Create ]obs through the manufacture of recycled content materials.



2.3 Common C&D_Wasté Mat'e"r‘ials-v.'

There are three types of common C & D waste material at construction site

which is recyclé aggregate; wood and wallboafd (drywall).
2.3.1 Recycled Aggregate

Recycled aggregate is produced by crushing concrete, ahd sometimes asphalt, to
reclaim the aggregate. Aggregate consists of hard, graduated fragments of inert mineral
materials, including sand, gravel, crushed stone, slag, rock ’dust,‘or powder.'Rec'ycled :

aggregate can be used for many purposes. The primary market is road base. - - -
2.3.2 Wood

Urban wood waste is the portion of the wood waste stream that can include sawn
lumber, pruned brariChes; stumps, and whole trees from street and park maintenarice.
The primary constituents of urban wood waste are used lumber, trim, shipping pallets,
trees, branches, and other wéod débris from construction and demolition clearing and

grubbing activities.

233 Wallboard (Drywall)

Drywall rhadé of a sheet of gypsum cg_jvercd On both sid_es \;'_vith a paper facing
and a paperboard backihg. Drywall is also referred to as gypsﬁm_board, wallboard, -
plasterboard, gypboard, and rock Gypsum is calcium sulfate dihydrate (CaSO42H,0), a

naturally occurring mineral that is mined in dried ancient sea beds.
Drywall can be recycled into new products, thereby:

a) Creating business opportunities.
b) Saving money for builders, contractors, and home renovators.

¢) Helping local governments meet their goal of reducing disposal by 50 percent.



2.4  The Problem And The Need To Reduce C&D Waste

0O Disposed at landfills
areas

B Disposed at public
filling areas

Quantity

1986 1989 1992 1995 1998

Year i

Figure 2. 1 Quantltles of C& D materlal generated from 1986 to 1999 (Source
S Yuen 1999)

The 'cdnstrnction-industry is the major solideaste generator in Malaysia. The
extensive building and infrastructure development projects as well as redevelopment of
old districts have led to an increase in C&D material generatlon in the last decade.
Figure 2. 1 shows the ‘quantities of C&D materlal generated from 1986 to 1999.
Accordmg to the Department Of Env1ronmental (DOE, 2000), a da11y average of about
37,110 tonnes of C&D material ‘was generated in 1999, which was 4 times as much as
that of mum01pa1 solid _waste. Of this total amount, 7890 tonnes (21%) was disposed of

at landfills while the remainder was disposed to public ﬁlling areas (Figure 1.2).



i Landfills
M Public filling

Figure 2.2: Quan'ti'ty.of C&D wéste (lelivered to public lfilling areas and landfills in
o | 1999 S
(Source: DOE 2000)

Currenﬂy, inert C&D materials (e.g. sand, bricks and concrete) suitable for
reclamation and land formation works is disposed of at the public filling areas and the
non-inert portion (e.g. plastlcs wood and paper) at mumc1pal solid waste landﬁlls The
strategy aims at reusmg 'the inert C&D materials and minimizing the amount requiring
landfill dlsposal so that the life span of the landfills in Malaysia can be extended.
However, in recent years, public concerns and objections have often delayed, stopped or
reduced the scale of the implerhentation of plamled reclamation projects, particularly
those within Pubhc Work Department (PWD) or Jabatan Kerja Raya (JKR) and there
has been a shortfall in reclamation sites. Approved reclamation projects will only
provide outlet for inert materials until 2004. For a sustainable waste management

strategy, we can no lorlger rely on reclamations to accept most of the C&D material.

On the other hand, 18040 tonnes of all solid waste disposed of daily at the three
municipal waste Jandfill sites, 44% is C&D materials (DOE, 2000). This C&D material

- has been taking up valuable landfill space at a rate of more than 3,500m3 per day. If we
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do nothing to reverse this trend, the landfills in Malaysia will be exhausted in 10 to 15
years. As land in Malaysia is valuable, it is important for Malaysia to adopt a strategy to -
reduce and recycle C'&D materials and to handle the problem in a more enviromnentally

responsible way.

25  Sources Of C&D Waste -

Construction and demolition waste can be classified according to its source, or
type of works from which it is generated. Five broad waste materials source categories

were identified. -

Road work

_ materials
8% . 15% W Excavated
T ' materials

O Dmolition Waste

[0 Mixed site
Clearance
M Renovation Waste

Figure 2.3: Analysis of Source of C&D Waste Received at Landfills (Source: EPD
| - S 2005)
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Nature and proportidns of C&D material delivered to public filling areas and
Jandfills is classified C&D material according to its source according to a joint survey by
the Civil Engineering Department Environment Protection Department (2000) shows in

Table 2.1

Table 2.1: Summaries on C&D Material Generation (Source: EPD, 2000)

C& D Material
100%
C & D Waste . Public Fill
. 16.5% : 83.5%
Private projects | Public Projects | Private Projects | Public Projects
8.7% 7.8% 44.6% 38.8%

Civil works 0.4% 1.5% 31.9% 26.9%
Fitting out new 0.6% - 0.2% 1.4% 1.5%
buildings I - _
Renovation old 2.9% 0.7% 2.1% 1.2%
buildings o '
Construction 43% - 5.1% 9.2% 9.2%
new building : "
Demolishing 0.6% 0.3%
old buildings : T

Each of these categories of material (waste) requires a different set of criteria for

its management. For example, waste material generated from civil engineering works

such as site formation, is mainly soil, sand, and rubble. This source of waste is usually

minimized by balancing cutting and _ﬁlling on a project basis. A set of engineering

standards is already available to govern the use of excavated materials for filling (refer

to General Specifications of Civil ’Engine'ering Works). Therefore, this thesis is mainly

concerned with measures for the reduction of waste generated from the other building

works categories.




6  Constituents Of C&D Waste =

‘12

According to a study conducted by EPD in 1995, 12 sub-categories of waste
constitute the bulk of C&D waste received at landfills (EPD 1995). Table 2.2 shows

indicate the composition of each category.

Table 2.2: Composition of construction & demolition waste disposed of at landfills

in 1995 (Source: EPD-1995)

. Composition of each category of construction & demolition
' "+ waste received at landfill sites (% by weight)

quantity of C& D

WLSte landfill

Component - | Road Work Excavated | Demolitio | Site Renovation

. | material soil n waste clearance | waste
Soil/sand " 23.0 - 73.8 21.5 .33.0 19.4
Concrete/mortar 16.9 1.2 10.8 4.6 7.4
Rock/Rubble 14.4 12.5 27.7 15.0 38.8
Reinforced concrete -14.2 04 5.8 0.9 7.0
Bricks/tiles .08 04 121 1.4 9.6
Slurry & mud _ 1.8 | 9.7 15 1.0 3.1
Asphalt _ 247 - 0.0 0.0 0.2 0.0
Cement contaminated 1.7 04 32 15.6 33
Wood o 0.6 0.9 10.5 13.3 . 7.1
Ferrous metals _ - 0.5 0.0 0.6 1.0 1.3
Non-ferrous metals .00 |- 00 0.7 0.2 0.1
Others(include bamboo, | 1.4 07 | 56 13.8 2.9
trees, glass, plastics, - ' : O B
bulky waste/fixtures,
organics & garbage L - : :

Total - 100.0 100.0 100.0 100.0 100.0

Percentage of total 5.2 59.4 8.5 14.6

123




13

2.7 The Waste Management Hierarchy _

A comprehensive waste minimisation plan should consist of the components
»Avoidance”, “Minimisation”, “Reuse” aﬁd “Recycle”. The first priority is waste
avoidance that is not producingiwastes' in the first place. If wastes must be produced, the
quantities should be minimised. The next priority is to maximize recovery, reuse and -
recycling of suitable waste materials. When these possibilities have been exhausted, the
next priority is to reduce the bﬁlk‘leﬁmc of residual waste being passed on to the last

option of is final disposal at landfill. -

/) Awaid N\
/ . Minimize \ L
/  Reuse & Recycle \
i Bulk Waste Reduction ' \ |
/ S _ Dispbse S | . \\

P

Figure 2.4: Waste manag’en_ient hierarchies
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2.8 Waste Minimisation Techniqﬁe

WASTE MINIMISATION TECHNIQUES

RECYCLING SOURCE REDUCTION
] ' [
OLD BUILDING | - | NEWBUILDING | | USE& | RECLAMATION
: — -1 REUSE . " |~
I - | -Process for
PRESERVATION -Return to resource recovery
S origin -Processed as a by-
-Rf:nc?vatlon_of_ process product
building “Raw
—lgcllt.e?atloln anci(_ materials
a 1t1.on.a WOIKS substitute for’
of building .
DESIGN ISSUES ' TECHNOLOGY | | GooD
PR CHANGES , | OPERATING
-Dimensional co- - I PRACTISE
ordination -Process changes = 1 :
-Design for long life -Plant or equipment -1 -Site procedural
- Design for flexibility changes - - | | measures
-Design to minimize -Site layout changes " -Loss preventation
variations : - Management
- Design for reuse practices
-Design for recycling -Waste segregation.

-Material handling

Figure 2.5: Waste Minimization Techniques in Construction (Modified from

Ciambrone, 1996).
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2.9 Minimising.And_ Man_'aging{Demolition,Waste

2.9.1 Demolition Waste

In a building demolition project, almost the whole building structure including
the substructure, superstructure and external landscape will become demolition waste.
This is 10-20 times by weight of the waste generated from the construction of a new
building. The waste. usually consists of high percentages of inert materials such as
bricks, sand and concrete If this huge quantity of demolition debris is not properly
managed for reuse or recycling, it would surely further aggravate the landﬁll shortage

problem or severely shorten the life of the pubhc filling areas.

The characteristics of the demolition waste may vary depending on the types of
structures demohshed and the demolition technique used. For instance, a large quantity
of reusable materlals such ‘as timber and ferrous metal can be recovered by using
selective demolition techmques, whereas an 1nterm1ngled p11e of mixed demolition waste
will result when .imploeioh or héa_vy rhechanical _demolition is used. The success of

waste separation is highly dependent 'o_n the demoliti_On method used.
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