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ABSTRAK

Dalam hierarki pengurusan sampah pepejal daripada kawasan
perbandaran dan domestik, pelupusan sampah adalah peringkat yang terakhir.
Namun begitu permasalahan sampah pepejal tidak habis dengan tersedianya
pusat pelupusan sampah yang dikenali sebagai Sanitary Landfill. Sejak akhir-
akhir ini negara sering di kejutkan dengan berita pencemaran air yang berpunca
daripada air larut resap atau leachate. Kaedah pelupusan sisa pepejal yang ideal
bukan sahaja memerlukan pelupusan secara fizikal, akan tetapi juga pengurusan
air larut resap yang dihasilkan. Air arut lesap merupakan air hujan yang meresapi
sisa pepejal terdedah atau yang terletak dalam ruang pelupusan. membawa
pelbagai mineral terlarut termasuk bahan kimia dan biologi. Isu-isu pencemaran
yang kritikal akan timbul seandainya peresapan larut lesap ini ke dalam tanah
tidak disekat dengan baik kerana peresapannya mampu mencemari air bawah
tanah seterusnya ke sumber aliran air berhampiran. Kajian ini adalah untuk
menilai sejauh mana penggunan lapisan TRISOPLAST® di Mambong dan
lapisan geo-komposit di Bekenu berupaya menghalang peresapan air larut resap
ke sumber air bawah tanah. Kajian ini juga turut menilai reka bentuk sistem
saliran air larut resap di kedua-dua pusat dan pelan rawatan yang dijalankan.
Kajian ini diharap dapat merumuskan persoalan apakah kedua-dua pusat ini
mampu beroperasi dengan baik di Malaysia yang menerima taburan hujan yang

tinggi setiap tahun atau tidak



ABSTRACT

Waste disposal is the last stage in the hierarchical of a municipal waste
management. However, solid waste problems do not end with the application of
Sanitary Landfill in the waste disposal. Currently, the burning news of water
pollution sources from leachate had spread nationwide. The ideal procedure of
solid waste disposal does not only involve the physical management of waste but
also the management of leachate. Leachate is rain water absorbed into waste
which then caries dissolved mineral including chemical, biological and other
substances. The issues of pollution can be critical if leachate is not properly
blocked from entering into the soil as it can pollute the underground water and
nearby water resources. This study was conducted to investigate the
effectiveness of using the TRISOPLAST® layer in Mambong and gco-
composite layer. in Bekenu to prevent the absorption of leachate into the
underground water. This study also investigates the design of the lcachate
channel system and the treatment plan for both sites. This study would be able
to determine whether both centres can operate efficiently or not in Malaysia

where heavy rainfall is received annually.

Xi



CHAPTER 1

INTRODUCTION

1.1 General Overview

Sanitary landfill is a system for managing solid waste. The basic of this
system was introduced in 1500 B.C at Greek-city state of Athens. The laws state that

the waste must be located far away from the gates of the city with the distance of not

less than | mile.

Fulfillment of landfill sanitary is very important for this moment. The need is
parallel to the addition of population of society and industrial growth. Sanitary

fandfill is one of the solutions to overcome waste problem besides reuse and



recycling campaign. To add, sanitary landfill may have a live span more than

estimated if the recycling program succeeds in reducing volume of waste.

Sanitary landfill is a combination of several technologies from several
disciplines. Although this system has a risk due to the possibility of water pollution
caused by infiltration of leachate into the ground water resource, landfill still applies

even in modern countries.

The government or private agencies that are involved in the waste
management are only developing this system in the big city because of the cost,
technologies limitation and the area’s requirements. Two (cost and technologies) of
these three elements are also the requirements needed to achieve zero problems in this

system.

In Malaysia, including Sarawak, sanitary landfill is applied to overcome solid
waste problem. Many actions have been taken by the State Government and the
company or organization to reduce problem involving landfill including application

of latest technology.

(3]



1.2 Major Criteria Discussions

There are two main criteria to consider in this study. First, the liner
construction and the second one is the leachate collection. A landfill liner is the most
important part in a landfill construction. It has a function to avoid water pollution due
to leachate. The liner material must be able not to allow the leachate to infiltrate the
soil under the liner structure, which then enters the groundwater sources. The
infiltration of leachate to the ground water makes the water unsafe to the public.

Thus, the liner must be able to contain and has the ability to stop leachate infiltration.

Leachate that is produced in the landfill site consists of chemical and
biological components, is collected from the bottom of the landfills by a series of
collection pipes installed into the base of the landfill. The leachate percolates through

the waste and enters into the pipes where it collects.

Leachate managing plant includes the collection and removal of the leachate
from the dumpsite and the treatment process. There are many methods to apply in
managing the leachate and each method has its own advantage respectively. Some
method is useful in one aspect but not efficient if applied in another aspect. Because

of this reason, the selection of technology is done after considering many criteria.

w2



1.3  Objective

The determination of municipal agency in Kuching and Miri areas to apply
the sanitary landfill as the alternative way to manage the solid waste is a right
decision. This will reduce the solid waste problem rising from community around
residence area in these mushrooming cities I Sarawak. Sanitary landfill replaces old

method to disposal of waste.

The existing sanitary landfill in Mambong uses technology from Germany in
its liner construction. Besides that, the drainage system designs for the landfill also
become the interests in this investigation. This landfill project consists of a few new
imported technologies that are firstly applied in South East Asia region. Its success in

reducing solid waste problem is expected to will be followed by other countries.

The questions are how effective is the use of sanitary landfill’s liner and
leachate collection systems in our country (tropical country) and what are the steps
done to avoid the problem due to leachate? The main objective of this Final Year
Project is to investigate the liner construction and leachate collection in landfill.
These two elements are the main factor to consider that leachate from landfill is not a

peril to the environment.



1.4 Scope of Study

Landfill sanitary is one field that is too wide to discuss. To achieve the
objective of this Final Year Project, the study is just to spot the related element of

sanitary landfill. The followings are the main topic that will be discussed:

Find out the meaning of landfill sanitary elements. It is important to know
what the definition of terms used in sanitary landfill operation. Progress of study will

be smooth if the right terms are known.

This study also looks out the main structure of landfill sanitary in term of liner
and drainage. The purpose of each element and the material used in construction are

studied.

Besides that, the discussions include analysis on the type of material and the
suitability to use it in our country. Because a lot of technologies that have been

applied are imported, so a task in this project to observe the suitability of the element.

Finally, is the study on leachate. What its component, why is it hazard to the
environment and what are the steps performed to reduce the risk. Other topics which

influence leachate are also discussed.



1.5  Summary of Chapters

Summary of the whole topic by chapter are explains below:

Chapter 2 is literature review. This chapter will discuss about project
definition, sanitary  landfill, structure of sanitary landfill, factor effected leachate
composition, leachate generation, environmental and leachate, leachate collection,
component of leachate collection, general design criteria, design intensity, liner of

landfill and  liner material.

Chapter 3 is methodology. This chapter discuss about side slope stability of
liner structure, estimation of total leachate production, calculate leakage rate through

liner and internal drainage analysis.

Chapter 4 is analysis and discussion. This chapter is analyzed and discuss of

the liner and leachate collection of landfill in both of landfill case study.

Chapter 5 is conclusion and recommendation. Some conclusion and

recommendation from the analysis are listed in this chapter.



CHAPTER 2

LITERATURE REVIEW

2.1 Project Definition

This final year project is entitled Evaluation And Analysis On Existing
Sanitary Landfill’s Liner Construction And Leachate Collection Systems. The
existing landfill in Sarawak state are in Mambong in Kuching that uses application of
new advanced technology to manage the dumpsite area and in Miri that use the

different method in terms of liner construction and material and leachate treatment

plants.



2.2 Sanitary Landfill

2.2.1 Definition

Sanitary landfill is defined as a land disposal site employing an engineered
method of disposing of solid wastes on land in manner that minimizes environmental
hazards by spreading the solid wastes to the smallest practical volume, and applying

and compacting cover material at the end of each day (Chow et al., 1988)

In developing and managing sanitary landfill some elements need to be
considered, such as legal requirement, cooperation between two or more municipals,
social and political aspects and long term planning. These elements are very

important to achieve high quality in managing solid wastes.

Generally there are two basic methods involved in constructing sanitary
landfill. Area method and trench method, where many sites apply both either

simultaneously or sequentially.

Solid waste is disposed on site surface, compacted. and then covered daily
with soil. This is called area method. Different to trench method, waste is placed in

trench and compacted. The use of any of the method depends on the site condition.



Usually the area method is applied if the site is flat or rolling terrain and
canyons. The disadvantage of this method is the cover material is from off site which
will increase the cost. The trench method is used on level or gentle sloping land
where the water table is not high. The cover material found from on site (result of

excavated site).

2.2.2 Structure of Landfill

Sanitary landfill is made up of five major components such as a liner system,
storage space for placing the waste that is usually arranged in cells, a leachate
collection system, a gas collection system and cover or capping. Figure 2.1 and figure

2.2 are the sanitary landfill top view and the fundamental cross section of landfill.

Figure 2.1 Sanitary Landfill Top View
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