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ABSTRACT ,

Construction and demolifion waste management s one of the major environmenial
oroblems facing 1his couniry. Waste management entalls recuction, recycles and reuse.
The.paper is 1q assess the causes of wasfage on construction site, finding ourf which of

The various trades generate highest Jevel of waste on site. This will give insight fo site. '

activities focusad should be in order fo~redu'c;‘é\buﬂd/'ng waste, The nead for the paper is’
as a resulf of increase in the number of consiucrion works and reduction in the landfils,

The objectives are fo examine the causes of wastage on sife, assess the wastage level -

among the various frades, and to identify the strategy of managing consiruciion and
demolition waste on site. The research is conducted by medns .of questionnaire -and by
visiting - work site. If was discoverad that sorfing of construction and demolifion waste and
recycling of waste matarials are not widely practiced and formwork was the major
coniributor fo the construction waste on mosf of the sites surveyed. If was recommendad
that government should impose charges’ the -construction. compary based on fhe
volume of the waste generated and shauld encourage recycling of most of the used
materials, k- ' \

Keywords: Construction, waste; recycling; reduction; and disposal

1.0 INTRODUCTION

In the past nine years, rate of building development, as well as infrastructure
development and -rate of collapsed -buildings have led to a significant increase in
construction and demolition wasfe. Construction industry is one of the major solid waste
generatfing sectors in this country according fo Kibert (1994). A lot of emphasis is placed
on solid waste generation with litfle emphasis on the construction and demolifion wasfe.
Construction and demolifion waste management is one of the major environmenfal
oroblems facing this country. Tremendous amounts of consiruction and demolition (C&D)

and demolition works. Excessive,building and infrastructure development projects as well

as redevelopment of old strucure have led to asi nificant increase in construction and -
NI,

demolition (C and D) wastfe generation in ihe last few years. in Nigeria, little emphasis has
been paid on the conirol of generation of C and'D waste in building projects. This can
be atfiributed o the availability of relafively inexpensive (currenily free) means of waste
disposal and the generally low environmental awareness of fhe construction indusiry.

Construction waste management strategy comprises of reducing, recycling and reuse of

the materials generated as wasie on construction'sites. The proplem fo be addressed by
this paper is fo find ouf which of the variety of consfruction acfivities (trades) generate
high level of wastage on construction sites.

2.0 OBJECTIVES. _

The objectives of the study is to examine the causes of materials wastes on sife,
assess the waste level among the various site activities (frades) and fo oroffer solution 10
avoid or reduce materials wastage on sites :

3.0 METHODOLOGY

The study is carried ouf by means of questionnaire, personal observation and

interview on visited sifes. The sites visited were randomly selected within the state capital
of Kebbi State. The respondents were the building professionals such as consfruction
managers, architects, structural engineers and forsmen. Ten different building project
sites were visited. Forty respondents opinion were finally analyzed. The seleciion of this
class of respondents was informed by their experience and depth of knowledge in the
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subject matter on the site %’/isﬁed. Ten different sife activities (frade) were identified on the
sites visited. ‘1 - A
Respondents’ opinions were analyzed using descriptive statistics. Frequencies Of
responses were analyzed using percentage. the mean score of site ocfivities prone fo
waste were ranked on @ five point Likert scole. The octivity with the greatest meon was
ranked the most sign‘rﬁccﬁj contributors to wasfe generation, and any factor having O
mean score below 3.00 was considered not @ significant coniributor (Unoh and Odesola.
2006). The atfached Appendix A shows the data obtained from sites visited, atthough
- woste index formula is cpgf!_ied fo get some of the information in the columns.
f 4.0 CONSTRUCTION WASTE REDUCTION STRATEGIES _
» The best way fo reduce impoct upon londgfit once we have adopted waste
reduction practices in design and construction is o sorf the waste on —site before
disposal. This will ulﬁmo‘rel\y open up recycling and therefore business opportunities for
recyclers. On -site sorfing should be an integral part of construction waste management.
sorting fechnique is one of the most important factors for waste recycling (Hen et @l
1992). The strafegy to manage construction and demotition (C ond D) material comprises
ihree tasks: reduce, reuse and recycle. ~
According fo Toe jand Loosemore (2001) there cre wo principles in reducing
woste, first to reduce the quantity generated . and second to adopt an effective system
10 manage unavoidable woste. Reuse and recycling cre ihe best methods of dealing
with unovoidable waste. Reduction ond reuse are preferable to recycling. which requires

\
:

waste fo be re- processett before it can be reused (Lingard et dl. 2001). The next best

disposal route is energy recovery from incineration, although it does have some .
undesirable environmento] effects. Disposal to landfill is the least desirable approach.
Landfill is the traditional approach o waste management. Majority of wasie throughout
ihe world goes to landfill. The purpose of waste monogement is 10 reduce the amount of
waste produced, thus reducing disposal costs and the environmenicl impaoct according
so Pitt and (2002). In the épinion of Pitt and Smith (2003) social costs will be reduced in
furns for rgsidenﬁai communities near landfill sites and incinerators.

The materials for building projects are numerous ranging from the most common
sangd, reinforcement bars, tiles, fimioer just to mention but © few. Examination of the life
cycle of the materials on ‘lsh”e from inception of project to completion shows those large
portions of the materials are being wasted because of poor material control on site.
Bossink and Brouwers' (1996) assert that. 1-10% by .weight of the purchased construction
maferials leaves the sites of projects as wasfe. Public fill is 441l of substances such as debiris,
wubble: earth and concrete which are suitbble for lar :eclamation and stie, formation,
ond @ large proportion of the public fil conf be reused | recycled. :

Construction and demolifion waste contains ‘a mixiure of inert substances and
non inert substances as explained by Evid and Robin (2004, Poon &t al (2004b) Poon and
Jaition (2004) and Pitt and Smifh (2003). Poon et ol (2004) clossified the main kinds of
puiiding consfruction waste as structure \waste and finishing waste. Structure wasfe ar
wosie generaied during the course of construction while finishing waste s generated
duing the finishing stage of G puilding such cs cement mortar, broken files, paints. -
Example of inert subsiances are sand, blocks and concrete whie ihat of non-inert
substances are bamipoo, plastics, glass wood ond organic matericls. Evic gnd Roblin
2004) claim that construction and demoli’rioﬁ\-(c' and D)waste with more than 50% of
inert subsfances is not acceptable to landfils and thus the inert substances ishould be
soried ouf from C & D waoste before they are disposed of at londfills. When property
soried, material such as clean ‘concrete and asphalf can be recycled for use in
“construction. Poon et al (2004 b) offimed that an-effective means is fo reduce disposci
‘of waste at londfills, by separating the inert’ portion from the non inert portion. Non inert
waste would be disposed of at landfills while inert waste could be reused / recycied.

: Woste according 10 Ojimelekwe (1999) occurs on site at ail stages of matericls
handling when they arrive, wherf;“( they oare stacked/ stored, when they are moved and
when they are fixed or placed. Some actions off-site confribute to waste such Os poor
specification, lack of dimensional co-ordination efc, and the operatives who handle the
materiol on- site. Pift and Smith (2003) assert that increase in demand for roads, aif travel,
buélding projects efc. has led fo increase construction activity. Construction indusiry has
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been slow to embrace environmentally friendly practices and for decades, Idndrnl has
prowded a convenient and cost effective solution to its wasieful practices. Pili ef ab
(2002) conﬁrmed that landfill is the traditional approach fo waste management. The
majority of waste throughout the world goes to landfill. The best way to reduce impact
upon landfill once waste is generated on site is to sort the waste on site before disposal.
This will open up recycling and therefore, business opportunitias for recyclers. On- ste
sorfing should be an integral part of construction waste management. The on-site sorfing
fachnique is used for sorting inert from non inert waste is one of the most important
factors for waste recycling. Poon ef, al (2004, affirm that descriptions for sorting,
segregation labeling, ﬁomg pro‘rec’nng and disoosmg procedure shoutd be describad
‘more fully. |

The \faciors affecting the ChOlce of a’ sorhng scheme are as follows: site spacs,
management effort; labour, cosf m’rerferénce with- normal site activities, and waste
storgbility. S.;e space is the.most domlnd’nng factor drfec’rmc the cholce of an on-die
sorfing.- The various equipment uses in the mcndgemen’r of € and D wasie are fnm(
refuse chute'and refusg bins. For proper waste managemient, Cl waste management pia
should puts the waste issue on the map, making it the step ’rd identify whether pofenﬁcl
waste problems exist. In general, a waste management plah lists specific wastes and
identifies the amounis fo be targeted for reduction, salvage, and reuse (McDonald and
Smithers, 1998}

There is need fo plan dhedd of. wcs’re ‘before generd’nng it, and for sffeciive
pfnnnlng the need for quantities of waste to be generated is important. The calculation

the waste ‘index aims | ;at helping .the po}ect manager of a building project 1o

dm‘lc»pdfe the quantities of waste that will be produced in projects in order to estabiish
awareness of waste management to “develop good planning on resources and
environmental management and fo reduce ‘wastes generated during all sfages of a
consfruction project. The me’rhodology of co|culdhng the waste index is as follows
dccording to Poon ef o/(2004) . - -

V = Trunk Volume (m?)

N = Tofal no. of trunks for waste dlSpObOI

W = Total waste generated from the project (m®) =V x N,
C = Waste index = W
GFA

Recycling of consTruchon and demolition waste 'Hvoives the sequence of

‘activities, including collection and sepdrcﬂon of C & D waste gererated from
consiruciion projects, and fransforming them. mTo seconddry materials for construction -

use.

5.0  RESEARCH FINDINGS AND DISCUSSION

The materials found to be majorly wasted on sites are; T:mber block work,
concrefe, and files. Timber formwork was the ‘major | com‘nbutor fo construction waste,
Closely followed the fimber formwork is wet Trddes in finishing' such as screeding,
rendering fo walls and ceiling. Third on the list Is conc,reTe work, most of the site visited
made use of in-situ concrete andifourth on the list is b!ock work. It was noted that human
factor were the major cause of the wastage. Most- of the materials significant fo waste
are as a result improper handling, misuse, incorrect processing.

it was also discovered from the research that most of ’rhe sites visited do not
recycle any of their construction. and demolition waste. They claimed that they are not
aware of any C & D recycling process in their locality talk less of sorfing construction and
demolition waste at source. Metal steel formworks were fully recovered without waste, It
was discovered that proper management were given to materials that have a significant
impact on the project cost.
Table 1. Construction activities responSIble for waste generd’non Thesr ranking dnd mean.

o g



§/NO |Consiruction Activities [Score ' Remark |Ronk |Couses of Waosie
' - 15 14 13 |2 |1 [Meani-
Timber Formworking - |30 |6 |3 |1 |- [463 S 1 |-Cutting scrap
: - Striking of Formwork
- Removal on
. completion
2. Metal formwork 11 1 je 1321118 NS 0™ |-
3 Reinforcement barl- 14 |6 |26 16 [228 NS gh |- Cutting Scrap
v (Fixing) ‘
.4, |Concrete work 1 12718 (3 {1 |36 S 3@ - Leffover as residue
. - Waste on fransporting
5. Block work s 2619 I3 |2 [348 S 4" - Transporting
R ' - Unloading & Stacking
- Laying
o gl i -excessive ordering
) -cutting wosie
6. IPlastering (floor, walls &[24 |10 13 2 |1 {435 IS 2nd |- Applying waste
ceiling) - ' : - Unavoidable waste
7 Tiling - . 2 1914 |10 |5 (308 S 5% |- Cutting
: “ 9 ? - Transporting’
- loading & Unloading
: : ' b e ) -careless handiing
8. Plumbing work 11 ele |8 7 290 NS 6™ |- Cufting waste
) -careless handling
9. Painting 2 12 |26 |10 {190 NS ¢h |- Residual waste
-poor handling
10. Electrical work - 118 16 {6 |10 |28 NS 7 |-Cufiing waste
i -damage due o
careless handiing

Nate: S - Significant: N S - Not Significont; Grand mean_(X) = 3.14

From the above fable, fimber formworking had the highest means of 4.63, closely
followed by plastering with mean score of 435, These implied that they significant
contributed 1o the level of waste on construction sites. Metal formworking,
reinforcement bars, plumbing and electrical works had mean score less than 3.00
which implied that they are non significant 1o the level of construction waste on
the sites visited. : '

- 60 CONCLUSION " _

Sorfing of construction and demolition wasfe ¢t source and using recycled
‘building materials are not widely practiced in Nigeria construction sites. They are not
considered to be cost éﬁé"cﬁve\. Most of the sife claimed that they are not aware of any
recycling process in their localify. A lot of resources can be conserved ond the amount
of construction and demolition woste required fo be disposed of should be greaily
reduced if befier management is prccﬂced‘.\ on building sifes. Improper preparation and
handling., misuse and incorrect processing were the major cause of material waste on
construction sites. More management attention was given fo the materials that have a
significant impact on the project cost. . . ' v :

70 RECOMMENDATION
Based on the findings from the study the followings are therefore recommended:

1) Govemment should fry to encourage good waste management on
construction sife by implementing G pay for waste maonagemeni scheme.
Under the scheme, contractors of government projects should be required
o prepare and implement C waste management plan and cairy ouf on-
site sorting of construction waste before cerfain payment under the
coniracts are made. ‘

2) It is suggested that contractors, should provide the client with the waste
indices ( in m3/GFA) of their completed projects as G controct dogument.
The client or developer can carry out periodic oudits and disseminate the
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waste indices to the public regularly. These waste indices can be used as
a reference for future projects fo-promote waste minimization.
3) Recycle/reuse matericls should be. stored in a designated area Thc%
- clearly labelled and the wastes should be kept from contamination that
may make them unsuifable for recycle. The projects should be,handied by
- experienced com‘roo’rors to reduce the level of waste generations.
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PENDIXA ~
, PROJECTS SURVEYED AND WASTE GENERATED 7
Nature of project No of fruck | volume of | Gross Floor | Waste index

5 .. of gene- waste gene- | Area (m2) (W/GFA)
= - rated waste | ratfed  (m3) | (GFA)
W
A five storey |6 , 19.68 320 0.062
shopping complex ' ’
Haliru Abdul Islamic | 8 . 2624 | 280 0.094
centre RS '
An ulfrc modem | 7 2296 1240 0096
super market _ »
School of nursing | 8 2624 260 0.101
Aliero . # )
College of 1 3 984 | 100 0098

Engineering = Mult-
purpose hall e

State library | 4 13.12 120 0.109
complex, Birnin. . -

Kebbi - , I .

Federa! poly girls’ | 8 ' - 119.68 120 0.164
hatl -
Badariya 8 2624 110 0239
_g.ipermorkef o )
| Presidential lodge. | ¢ 29.32 340 0.087
Bimin Kebbi _
Césse phose 0 3-110 | 328 420 - 007
pedroom fiat (5 T w
types)

Source: Author’s field survey, (undated)
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