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Abstract

UNIMAS's cafeterias generate solid waste everyday and there are 11 cafeterias operating in UNIMAS. The study involved two main
cafeterias which are located at Bunga Raya and Alamanda colleges. The objective of the study was to determine the waste generation and
composition of solid waste generated by the cafeterias. The study was done by collecting data from both cafeterias on Monday,
Wednesday and Friday. The collected waste were weight, mixed, quartered and the composition of the samples were then determined. The
amount of waste generated daily in Bunga Raya cafeteria was more compared to that generated in Alamanda cafeteria. Food scraps were
the highest component in the solid waste for both cafeterias, followed by plastics, papers, and non-ferrous metal. The energy that can be
generated from waste from the whole cafeterias in UNIMAS was estimated at 95, 444.33 kJ/kg/day. According to the study, the solid
waste management can be more efficient by minimizing the food preparation by the cafeteria operators. Besides that, the study can create
awareness among students regarding the potential energy that can be harvested from the solid waste.
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1.  INTRODUCTION

M alaysia is experiencing rapid economic growth and urban transformation over the last decade. The amount and types of
solid waste have increased corresponding to the economic growth and improving living standard. According to [1],

each Malaysian generates an average of 1.7kg of solid waste daily, especially in major cities. If the solid waste were
collected every day, it is estimated to be more than 15000 tonnes, which is the same height of 4 times Kuala Lumpur Tower.
Solid waste has been managed traditionally over 30 years by burying it in landfills with no special intention to study the
adverse effect and the potential energy of solid waste. In the year of 2007, the Government of Malaysia gazetted a
comprehensive solid waste management and public cleansing act. Federal department which is Environment and public
health organization together with non-governmental organizations (NGO's) have been working together to tackle the solid
waste problem. [2]

Universiti Malaysia Sarawak (UNIMAS) is situated at Latitude, 1°55'00" North and Longitude, 110°33'33" East. The total
student population is 5,976 and total number of staff working in UNIMAS is 1,456 in year 2007.
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Figure 1: Location of cafeteria within UNIMAS new campus
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The study area for this cased study is cafeterias in UNIMAS. There are 11 cafeterias in UNIMAS; this include 8 cafeterias in
the new campus in the figure 1, and 3 in the east campus which are Seroja cafeteria, Keranji Food Court and Kenanga
cafeteria. Two cafeterias are chosen for the detailed study namely Bunga Raya cafeteria and Pohon Mas cafeteria.

More than 20 years ago, the waste management program at the higher educational institutions in industrialized countries
had begun [3]. The most established waste management at the institutional level is recycling. According to [4], in USA, 80%
of the colleges and universities have their own institutionalized waste programs which is recycling. These programs are base
on characterization study. Brown University has had the recycling programs since 1972 and 45% of the waste that is
generated in the institution were recyclable. Some of the universities even bring their food waste to the local farmers who
use it to feed goat and hogs, as part of their waste management practice [5].[6] reported that there is 71% of the waste
recovery potential at the institutions of higher education in Tanzania.

2. LITERITURE REVIEW

Solid waste generation in Malaysia depends on its economic status and the lifestyle of the people. There are many
literatures showing the factors that are affecting the amount of solid waste generation. According to [7] solid waste
generation is depending on the economic status of the area. Besides, [8] reported that the population growth in the capital is
affecting the amount of waste generated in Kuala Lumpur. The study also showed that residents in big cities such as Kuala
Lumpur and Petaling Jaya generate more solid waste than the people in smaller cities/towns. Other literatures show that, the
lifestyle of a certain area can make a great impact on the solid waste generation. According to [9], the lifestyle of the
population of a certain area associated with high income can influence the consumption rates and pattern. Besides that, the
number of people resides in household also relate to the generation per capita of solid waste as the higher number of people
in a household results in less per capita solid waste. Apart from the above, the climate and season affect the amount of solid
material produced as waste products of preparing fresh food in the season or climate [10]. For a solid waste composition
study, [11] and [12] reported that solid waste composition is mainly dependent on the physical characteristics. Previous
literature [8] shows that, for high income area the percentage of plastic was 23.56%, rubber was 9.37%, metal was 5.93%,
glass and ceramic 4.03%, textile 3.97% and organic waste 48.32%. From the study that is conducted by [12], in Kuala
Lumpur and the truck load method that is recommended by [13] was used, the composition of food waste is higher at
residential area compared to the previous publication by World Bank [14].

3. METHODOLOGY AND MATERIAL

The study on solid waste generation and composition in UNIMAS cafeterias involved three main stages :(i) sampling and
characteristic, (ii) sample estimating (waste generation, waste composition and energy generated) and (iii) data recording.
The sampling and characterization of the solid waste were taken from three different point of generation out of 11 cafeterias
in UNIMAS. The samples were taken from Bunga Raya cafeteria, Alamanda cafeteria and Water Tower cafeteria. This three
cafeterias were chosen because of their strategic locations and popularity among the students and staff in the campus. The
sampling method for this study is spot sampling recommended by [15]. This methodology proposed that all the bags of waste
should be open and the content should be mix together to homogenize it. A quarter of the mixed waste is taken to be studied.
The samples for this study were taken for 11 consecutive days excluding Tuesday, Thursday, Saturday and Sunday from
9/2/2009 to 4/3/2009. The estimation for the whole cafeterias was made from the data that were obtained from the three
cafeterias that is used for the case study. These include the total solid waste generation, composition and energy. The
estimation has to be made because there is no specific data on solid waste generated from the cafeterias and within the
campus. Data recording was taken by recording the weight of the categories in the table that was modified from [16].

4. RESULTS

Solid waste produced at the cafeterias was collected and disposal after business hours which was about 10 p.m. The waste
was transferred by the cafeteria workers to the selected storage facilities which can be found around UNIMAS. It was then
collected by Trinekens’ truck every Thursday and Tuesday to the landfill site at Mambong.
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Figure 2 shows the data on waste generated in Bunga Raya and Alamanda cafeterias. From the study conducted, the amount
of waste produced daily by both cafeterias is not vastly different from each other. However, Bunga Raya cafeteria produced
more waste due to its popularity among the students. The figure also shows the estimation of total waste produced for the
whole cafeterias in UNIMAS. The total estimation of the solid waste generation is 1059.57kg/day.

Figure 2 Total Estimation of Solid Waste Generation

Table 1 shows the total estimation of waste for the whole cafeteria in UNIMAS. The total estimation of the solid waste
generation is 1059.57kg. The total generation per day for Alamanda cafeteria, Bunga Raya cafeteria, Alamanda B cafeteria,
Tun Ahmad Zaidi cafeteria, Pohon Mas (BHEP) cafeteria, Kenanga cafeteria and Seroja cafeteria per day is 50.56kg.

Table 1 Estimation the Generation of Solid Waste for the Whole Cafeteria in Unimas

Cafeteria Total generation
Cafe alamanda B 50.56 kg
Cafe tun ahmad zaidi 50.56 kg
Cafe cempaka — 4 (hostel) 108.56 kg
Cafe cempaka — 10 (river) 271.4 kg
Pohon mas (BHEP) 50.56 kg
Water tower sakura — 10 271.4 kg
Kenanga 50.56 kg
Keranji food court — 2 54.28 kg
Seroja 50.56 kg
Alamanda cafeteria 50.56kg
Bunga Raya cafeteria 50.56kg
Total generation 1059.57kg

The value of 50.56kg is taken from the average between Bunga Raya cafeteria and Alamanda cafeteria. The generation of
the solid waste is averagely generate 27.14kg per/day for cafeteria that has two or more owner. The highest waste generation
is in the two water tower cafeteria from Cempaka and Sakura, they both generated 271.4kg/day
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Figure 3.a illustrates the average composition of solid waste generated in Alamanda cafeteria percent by weight. The highest

component of waste produce in the pie chart was food scrap which was 70%. The second highest component of waste
produced in the Alamanda cafeteria was plastic (15%). Paper and plastic were the smallest component waste collected. They

were 10% and 5% respectively.
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Figure 3.b shows the average composition of solid waste that was generated in Bunga Raya cafeteria by percent by weight.
The highest component of waste was food scrap which was 81% of produced. The second highest component of waste for
Bunga Raya cafeteria was papers with average of 9%. Finally, the wastes from plastic and non-ferrous metal were about 8%

and 2% of the total respectively.
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Figure 4: Solid Waste Composition in (a) Alamanda cafeteria,
(b) Bunga Raya cafeteria, (c) all cafeterias

Figure 4 shows the estimation of composition of solid waste in UNIMAS cafeterias percent by weight. It was estimated that
the highest component of solid waste in UNIMAS cafeterias was still food scrap, which was 76.25%. The significant amount
of food scrap found in the waste stream of the cafeterias mainly resulted from the food preparation, cooking and cleaning at
the cafeteria. This was followed by plastic which was about 11.09% of solid waste generated in the whole UNIMAS
cafeterias. Papers and non ferrous metal both contributed 9.46% and 3.2% respectively to the total waste generated. These
components existed in the waste stream due to food packaging.
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Table 2 below shows the energy that can be derived from the waste generation of Bunga Raya, Alamanda and all cafeterias.
The energy that can be generated by waste from Bunga Raya and Alamanda cafeterias are 2803.91 kJ/kg/day and 2810.46
kJ/kg/day respectively. If the waste from all the cafeterias in UNIMAS is to be converted into energy, it is estimated that the
amount of energy that can be produced is 95,444.33 kJ/kg/day.

Table 2 Energy of Solid Waste in UNIMAS cafeteria.

Components Energy Solid Waste (kJ/kg)
Btu/lb
Bunga Raya Alamanda All Cafeterias

Organic

- Food waste 2000.00 1316.00 956.91 38,640.44

- Papers 7200.00 542.60 472.27 17,252.96

- Plastic 14000.00 941.09 1370.95 39,304.74
Inorganic

- Tincans 300.00 4.15 444.00 246.17
Total in kJ/kg/day 2803.91 2810.46 95,444.33

5. DISCUSSION

In UNIMAS, the volume of solid waste is increasing year by year. This is because the numbers of student entering the
university are increasing which also contribute to the increasing number of solid waste generated in the cafeterias in
UNIMAS. Due to the increasing amount of solid waste that is produced within UNIMAS, the cafeteria management should
follow the solid waste management hierarchy. The hierarchy starts with reduce, recycling, treatment and lastly landfill. The
hierarchy of solid waste management is very important in order to reduce the production of solid waste throughout the
campus. Besides that, the solid waste that is originally produced at the cafeteria is largely contains organic matters and bio-
degradable material. If all the organic matters can be recycled, there is no need to send to the landfill and the lifespan of the
landfill could be lengthened. Apart from that, to acknowledge UNIMAS occupant the important of saving and what is their
responsibility in order to save the environment at the universities level. Lastly, to find and explored the usage of solid waste
as the new potential energy.

6. CONCLUSION

From the result, a conclusion can be made that the amount of food scrap is the highest. A comparison of the waste from
different source which is from Bunga Raya cafeteria and Alamanda cafeteria indicate the variation of data during the
sampling. To make the data more reliable, estimation were made throughout the whole cafeteria in UNIMAS to get the
amount of solid waste that is generated per day. Besides that, the sampling at the source give a good understanding of waste
that is generated and the entire solid waste component that actually generated by the cafeterias. Finally, estimating the
amount of energy, it could be said that, the solid waste that is generated at the cafeteria does give high return on energy and
it is a waste if the energy is wasted. The estimation of UNIMAS cafeteria energy is 95,444.33 kJ/kg per day. Hence, there is
a need to explore the technology such as mini electric plan and material recovery facility (MRF) in order to make used of the
wasted energy. The mini electric plant could be develop within UNIMAS where all the waste that is generated not only
cafeteria can be process to generate steam which then turn to power turbine engine that generates electricity within
UNIMAS. MRF is used to provide facilities that capable of processing waste for sorting, cleaning, bulking and later use as
raw material for remanufacturing and reprocessing. This actually is a treatment plant where the waste are process to be turn
in something new or the waste can be compost through the biological process that is provided within the MRF facility.
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