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ABSTRACT

Malaysia approaches the management of hazardous waste in an integrated
manner, addressing waste handling, storage, treatment and disposal as well as waste
assessment and remediation. However, there seems to be no such term as hazardous
municipal waste in Malaysia, as it is simply regarded as either solid wastes or
hazardous waste and hence, no regulations or policies on the generating public in the
aspects of safe disposal. This paper thus, examines the level of awareness in the
recycling of Hazardous Municipal Solid Waste (HMSW), with a specific focus on
Nickel-Cadmium (Ni-Cd) rechargeable batteries in the study area of Taman
Universiti, Johor, Malaysia. From the study carried out, a percentage of respondents
(73%) affirmed to the knowledge of recycling Ni-Cd rechargeable batteries and 27%
not having the idea. During the course of this study also it was analysed that there
was a high rate of willingness to participate, with 85% of respondents willing and
25% not being sure. There was a significant strong correlation of 99%, that is,
(r=0.407), and (P<=0.01) between the different income levels and how they
perceived the study being carried out from the questionnaires distributed. Awareness
within the study area seems to be high due to the level of education of the study area
but there are confirmations on low awareness programmes and this could lead to

accumulated pollution in the environment.
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ABSTRAK

Kini, Malaysia sedang melangkah ke arah integrasi pengurusan sisa
berbahaya, di mana khusus dalam pengendalian sisa, pengumpulan dan
penyimpanan, pengolahan dan pembuangan dan juga pemantauan sisa dan pembaik
pulih. Walau bagaimanapun, istilah sisa domestik berbahaya tidak digunakan di
Malaysia. Istilah yang digunakan hanyalah sisa pepejal atau sisa berbahaya.
Sehubungan dengan itu, tiada undang-undang bagi pengurusan sisa pepejal domestik.
Kajian ini dijalankan untuk mengenal pasti tahap kesedaran penduduk di Taman
Universiti, Johor, Malaysia tentang kitar semula bateri berupaya cas kembali Nickel-
Cadmium (Ni-Cd). Daripada kajian, sebanyak 73 peratus penduduk mempunyai
pengetahuan tentang Kkitar semula bateri Ni-Cd manakala 27 peratus tidak
mempunyai pengetahuan tentang kitar semula bateri berupaya cas kembali Ni-Cd.
Melalui kajian ini juga, sebanyak 85 peratus sanggup untuk terlibat dalam program
kitar semula manakala 25 peratus tidak pasti untuk menyertai program tersebut.
Terdapat pertalian ketara (r=0.407; p<0.01) di antara tahap pendapatan dan
penerimaan tentang kajian kitar semula bateri Ni-Cd. Kesedaran penduduk di
kawasan kajian adalah tinggi disebabkan oleh tahap pendidikan penduduk di
kawasan kajian. Akan tetapi, maklumat berkaitan program kesedaran di kawasan
kajian tidak begitu membanggakan dan ini mungkin boleh menular ke pencemaran

alam sekitar.
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CHAPTERI I

INTRODUCTION

1.1 General

Solid wastes are all the wastes arising from human and animal activities that
are normally solid and are discarded as useless or unwanted. These discarded waste
materials are often re-useable and can be considered a resource in different aspects.
This solid waste comprehensively includes diverse mass of discards from the urban
community as well as more homogenous accumulations of agricultural, industrial

and mineral wastes (George et. al., 1993).

During the early generations, both humans and animals have used the natural
resources from the earth to support their livelihood and discard the waste (solid
waste) and did not in any way pose any sort of threat to their environment. But in
these recent times where the population far exceeds that of the early/primitive days,
the amount and quality of solid waste generated is more than the space on land

provided to effectively and efficiently assimilate.



Today’s society is more concerned about the environment and is much more
aware about its activities and impact resulting from these activities on the
environment. Society demands that waste management must be sustainable with the
introduction of innovations such as recycling. The proper management and
reduction of solid waste before disposal needs an appropriate technological
knowhow, which is economically affordable, socially accepted and environmentally

friendly.

Solid waste management is the aspect and discipline associated with the
control of generation, storage, collection, transfer and transport, processing and
disposal of solid wastes in a manner that is in accord with the best principles of
public health, economics, engineering, conservation aesthetics and environmental
considerations and that is also responsive to public attitudes (George et. al., 1993).
The scope of solid waste management includes all administrative, financial, legal,
planning and engineering functions involved in solutions to all problems of solid

waste.

However, the problem of solid waste management is a global issue. That is,
both in developed and developing countries. Though in developed countries, the
reason for waste collection and disposal are well understood and as such, accepted
and workable regulations are now in place. For example, a country like United
Kingdom (UK) has a range of operational collection and treatment facilities of solid
waste. But, still encountering problems like the increasing quantities of solid waste
because of greater use of packaging, bottles and can containers. In developing
countries, solid waste is still a big issue, disposal systems are still largely

uncontrolled leaving large quantities of solid waste not properly managed.

Therefore, the solution for the problem and future planning for solid waste
management needs to be different in developed and developing countries. However,
some market based approaches such as privatization of solid waste services, which

are practised successfully in developed countries can be made useful for the



developing countries. Firms and entrepreneurs of all types play a central role in
poverty reduction and availability of service to consumers. However, the tax
revenues government can draw on to fund health, education and other services,
depend on a good investment climate of the government. On the other hand, this
raises a number of social, economic and environmental issues as many people now
survive on waste-related activities such as solid waste collection, recycling and

composting.

The solid waste is known to have different characteristics in which this
research focuses on the municipal solid waste (MSW), having in its content,
hazardous and non-hazardous solids. This can pose a serious threat to the health of
the environment if not accurately managed through the methods of integrated solid

waste management (ISWM).

1.2 Background of Study

Though only a small percentage of hazardous waste is being generated from
households or municipalities, the greater amount comes from industries and
agricultural practices. The need for health implications of such wastes needs to be
unfolded. Improper separation or no separation at all when mixed with other wastes
say for incineration, can result in the production of toxic gases which when inhaled
might bring about accumulative health problems and in turn results to air, land and

water pollution.

The principal issue being studied is to check the level of awareness of
recycling hazardous municipal solid wastes with nickel-cadmium (Ni-Cd) batteries
as a priority and making recommendations in boosting this to accepted levels. This

study aims to find out the level of participation from the generators that is, the end-



of-life product stewardship by manufacturers and marketers of these wastes and also
looking into the likely contributions of the private and public sectors involvement in
the collection, recycling and proper disposal of these hazardous wastes from

communities.

The objective of this study is to obtain the level of awareness of the
hazardous waste generators, and that these hazardous substances could lead to
serious consequences if not properly disposed of. Thus, means of source separation
is to be adapted, evaluation of willingness to participate in such practice, willingness
to use recycled materials from waste generated and recycled and overall assessment

of social attitudes towards recycling of hazardous solid waste from households.

1.3 Statement of Problem

The main question of this study is “how to improve the recycling of
municipal hazardous waste; and in a way, creating awareness to the generating

public; a case study of Taman Universiti, Skudai, Johor Malaysia”.

The main research area is the municipality involvement in recycling of
hazardous solid waste (Nickel-Cadmium (Ni-Cd) batteries) generated from
households. The hazardous municipal solid waste was taken as a special case for
investigation as the practice is quite low in Malaysia. The focus being how to
achieve this investigation and creating awareness of community involvement since

they are the main generators of these wastes.

The quantity of hazardous solid wastes generated from municipalities is quite

low compared to that produced from the factories and industries. But the little



percentage of this hazardous solid waste that gets mixed with the non-hazardous
wastes from households, when transported for further treatment and disposal leads to
the formation of different sought of toxins dangerous to both man, animals and
plants. Hence, a special means of collection from sources, transportation, recycling

and final disposal needs to be devised to tackle the problem of toxic emissions.

Ni-Cd batteries are known to be made up of heavy metals which are toxic and
carcinogenic when exposed to unfavourable conditions. Thus, the need to supervise
its afterlife function comes in, where the collection process, transportation and
disposal methods are specially improvised to protect the environment and human

health as a whole.

1.4 Research Methodology

This project will adopt the methods of questionnaires and semi structured
interview to gather data. Also question/answer forum with one collection centre
within the study area of Taman Universiti and finally the willingness of the public to
use recycled hazardous waste and also if willing to participate in the source
separation of these waste from other types of wastes generated within the household
from the answered questionnaires to be provided.

The data obtained there from is going to be processed using the SPSS
software programme in order to generate the results, which will thus produce the
assessment of the set questions in the form of bar chat, pie chart and frequency
tables. Through this plots, the conclusion on the general awareness and recycling of

Ni-Cd batteries will be determined.



1.5 Research Scope

This study looks only into the awareness to recycle hazardous solid waste
(HSW) (Ni-Cd batteries) generated from households in the community of Taman
Universiti Skudai (study area), and not extending to all types such as those being
generated from factories, industries, agricultural activities and also liquid hazardous
waste from the area. The study will look into selected groups based on their monthly
incomes resident within the area and one collection centre of these waste/spent Ni-
Cd batteries. The scope here also does not look into formulation of policies or
regulations but serve as a mere enlightenment towards further improvement on

hazardous solid waste services.

1.6 Significance of Study

Even though this study is going to be carried out in Taman Universiti, Skudai,
the findings there from can be used to shed more light on the recycling processes of
HMSW (Ni-Cd batteries) and the health implications arising from its improper
disposal and handling, hence, involving the public in cleaning up these hazardous
wastes at their various end of life. That is, from the source of acquisition to the point

of exhaustion (disposal).

At the end of the study, the results obtained can help in decision making
regarding HSW from households and can also be applicable in other communities
other than Taman Universiti, Skudai, thereby; devising means of further investment
in such areas as the process involves extensive funding, leading to a less polluted and

safe environment (Sustainable environment).



1.7 Objectives of study

This research aims at evaluating the willingness of the public to participate in
recycling of HMSW (Ni-Cd) activities and assess recycling from the strategic
disposal point of view as an alternative to land filling and incineration. Thus the

objectives of the study are to:

1. Evaluate the awareness of recycling spent Ni-Cd batteries,
2. Assess public concern on recycling of waste Ni-Cd batteries, and
3. Evaluate the willingness to recycle spent Ni-Cd batteries from MSW

stream.



82

REFERENCES

Alloway, B.J. (1990). Heavy metals in soils. John Wiley and Sons, Inc. New York,
ISBN 0470215984

Alloway, B.J. (1996) Soil pollution and land contamination. In Pollution, causes,
effects and control, 3 Edition. Harrison, R.M. [Ed]. The Royal Society of
Chemistry, Cambridge, UK. ISBN 0854045341

Arnold van de Klundert. (1995). Community And Private (Formal And Informal)
Sector Involvement In Municipal Solid Waste Management In Developing
Countries. Background Paper for the UMP Workshop in Ittingen. Netherlands,
1995.

Carcone, J.A. (1995). Sealed Nickel-Cadmium Batteries. Hanbook Of Batteries.
(2" edition). NewYork: McGraw-Hill Inc.

Carl, J.R., Magnus, K., (2001). Life Cycle Inventory of Recycling Portable Nickel-
Cadmium Batteries. Journal on Resources, Conservation and Recycling.
34(2002)289-309.

Cleusa, C.B.M.S., Denise, C.O., Jorge, A.S.T. (2001). Characterisation of Used
Alkaline Batteries Powder and Analysis of Zinc Recovery by Acid Leaching.

Journal of Power Sources. 103(2001)120-126.

Crompton, T.R. (1990). Battery Reference Book. Butterworths. London.



83

DHHS (2002) 10th Report on carcinogens. US Department of Health and Human
Services, 263 pp.lARC (1994) Cadmium and certain cadmium compounds. In

International Agency for Research on Cancer

Elinder, C.G. and Jarup, L. (1996) Cadmium exposure and health risks: recent
findings. Ambio 25, 5: 370-373

Furedy, C. (1990). Social aspects of solid waste recovery in Asian cities.
Environmental Sanitation Reviews, no. 30. Bangkok, Thailand, 1990.

George, T., Hilary, T., Samuel, A. V. (1993). In: Integrated Solid Waste
Management: Engineering Principles and Management Issues. (International
Edition 1993). Singapore: McGraw-Hill Inc.

Gidman, P., I. Blore, J. Lorentzen and P. Schuttenbelt (1995). Public-private
partnerships in urban infrastructure services. UMP Working Paper Series 4.
Kenya, 1995.

IARC monograph; Beryllium, Cadmium, Mercury, and Exposures in the Glass
Manufacturing. IARC monograph, Vol. 58. ISBN 92 832 1258 4

Jamal, O. (2002). Household Performances For Solid Waste Management in
Malaysia. A Report to EEPSEA.

Jonathan, E.M. (2005). Approaches Toward Sustainable Urban Waste Management:
Sahakaranagar Layout. MSc. in International Environmental Science. Lund
University, Lund, Sweden.

Ladele, A. A., Awolola, M. D. and Ogundele, I. (2002): Agrobased Non-
Governmental Organizations for Extension Services in Nigeria: Evidence from

Lagos and Oyo States. Nigerian Journal of Rural Sociology, 3 (1&2): 88-98

Liewellyn, T.0O. (1994). Cadmium Material Flow, Information Circular (9380).
Washington DC: US Bureau of Mines.



84

Mossbarger M. A., (1993). Small Sealed Rechargeable Batteries & the Environment:
Past, Present, and Future, Proceedings of the 27thinternational Power
Conversion Conference 1993, Conference 27, Irvine, California, October 1993,
pp. 475-491.

Nraingu J.O. (1980). Nickel in the Environment. (edition). Wiley-Interscience

Publication. Canada Centre for Inland Waters Burlington, Ontario Canada.

Peavy H.S., Rowe D.R, and Tchobanoglous G. (1985). Environmental Engineering
(International Edition). Singapore. McGraw-Hill Inc. Pp573-577.

Pietrelli, L., Bellomo, B., Fontona, D., Montereali, M. (2004). Characterisation and
Leaching of NiCd and NiMH Spent Batteries For Recovery of Metals. Journal on
Waste Management. 25(2005)221-226.

Raymond A.S. (1995). Local Government Household Battery Collection Programs:
Cost and Benefits. Journal on Resources, Conservation and Recycling.
15(1995)1-109.

Rebacca Lankey and Francis McMicheal. (1999). Rechargeable Battery
Management and Recycling: A Green Design Education Module. Green
Initiative  Techinical Report. Carnegie Mellon University, Pittsburgh,

Pennsylvania, USA.

Reed R., and P.T. Dean. (1994). Recommended Methods for Disposal of Sanitary

Wastes from Temporary Field Medical Facilities. Disasters Vol. 18, No. 4

Samuel, Reeni and Dr. V. Thanikachalam (2003). “Non-Governmental Organization
(NGO’s) Spearheading Public Participation In Environmental Issues” in Martin J.
Bunch, V. Madha Suresh and T. Vasantha Kumaran, eds., Proceedings of the
Third International Conference on Environment and Health, Chennai, India, 15-
17 December, 2003. Chennai: Department of Geography, University of Madras
and Faculty of Environmental Studies, York University. Pages 427 — 440.



85

Schubeler, P. (1996). Participation and Partnership in Urban Infrastructure
Management, Urban Management Programme.

Seamsassan B.A. (2007). Study on the Awareness of Consumer Relating to
Landfilling as a Waste Disposal Alternative. BSc. Civil Engineering, Universiti
Teknologi Malaysia, Skudai.

Thompson D. A., (1995). RBRC National Management program for Nickel-
Cadmium Batteries, Seventh International Seminar on Battery Waste

Management, November 6 - 8, 1995, Deerfield Beach, Florida.

Toxicological Profile for Cadmium (Update), (July 1999). US Department of Health
and Human Services, Public Health Service, Agency for Toxic Substances and
Disease Registry. Prepared by Research Triangle Institute (RTI); Pers. Comm. H.
Morrow, ICA

Umaporn Muneenam. (2006). Hazardous Waste Management and the Public: A
Case Study of Public Participation in Pluak Dueng, Rayong Province, Thailand.
Ph.D in Environmental Studies, Griffith University.

UNEP (2004). State of Waste Management in South East Asia, Division of
Technology, Industry and Economics. International Environmental Technology

centre.

United Nations International Children and Educational Fund (UNICEF) (1994).

U.S. Environmental Protection Agency. 1994. Characterization of Municipal Solid

Waste in the United States: 1992 Update. EPA/530-R-94-042. Office of Solid

Waste, Washington, DC.

US EPA. (1992). Characterisation of Municipal Solid Waste in the United States.
EPA 530-R-92-019.



86

Usman Valiante, (1999). Batteries Not Included, Short circuiting rechargeable Ni-Cd
policy. HazMat Magazine, December/January 1999.

World Health Organisation (1992) Cadmium. Environmental Health Criteria 135.
ISBN 9241571357

WHO (1996). Healthy Cities-Healthy Islands: Guide for Municipal Solid Waste in

Pacific Island Countries, KL, Malaysia.

Zarmadi M. (2006). Waste Minimization Program in Malaysia. Senior Officers
Meeting on 3R Initiatives. 6-8" March 2006. Tokyo, Japan.



	Prem page I
	Prem page II
	CHAPTER I
	CHAPTER II
	CHAPTER III
	CHAPTER IV
	CHAPTER V
	References



