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Abstract. Waste is one of the problems in the campus environment, especially
at the Faculty of Engineering, Tadulako University, along with the increasing
number of students every year. This also has an impact on increasing the volume
of waste produced and even causes a lot of waste to be scattered and not processed
properly, so it is necessary to plan for independent waste management and
processing at the Faculty of Engineering. The aim of this research is to determine
the composition of waste, waste generation and existing waste management
systems. This research was carried out at 40 temporary waste disposal and storage
points in 5 departments, namely Civil Engineering, Architectural, Informatics,
Electrical and Mechanical Engineering. The research that has been carried out
uses a quantitative approach and data collection methods based on SNI 19-3694-
1994 concerning Methods for collecting and measuring samples of urban waste
generation and composition. The average volume produced/day is 1.38092 m3.
The need for waste processing (TPS 3R) at the Faculty of Engineering is a
location with an area of 28.00 m x 10.00 m.
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1 Introduction

Waste is material that is discarded or abandoned due to natural or human activities
which eliminate its main functional components (Sejati 2009) in (Rancak & Ramdlan,
2021). Waste is divided into two categories: organic waste, which is also called wet
waste, and inorganic waste, which is often called dry waste. Waste that comes from
processed plants, animals and other living things that can decompose spontaneously
without the need for additional chemicals is called organic waste. Because organic
waste can decompose spontaneously, this waste is categorized as environmentally
friendly waste. Waste that comes from non-renewable natural resources or which
nature cannot decompose is called inorganic waste. Most of this waste occurs
naturally and includes cardboard, paper, plastic bags, cans, bottles and newspapers.
(Wahyuni 2013) in (Saibah et al., 2018).

The Faculty of Engineering is one of the faculties at Tadulako University. The Faculty
of Engineering is divided into several departments, namely Civil Engineering,
Architectural Engineering, Information Engineering, Electrical Engineering, and
Mechanical Engineering. A faculty is generally located in a university area which is
always experiencing development, both building development and growth in the
number of students, lecturers and employees. The greater the number of students,
lecturers and employees with all their activities, the more waste will be produced.
This waste is the result of various activities carried out by humans, one of which is
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activities carried out on campus. The results of campus activities will require
management and processing that can reduce the negative impacts of unmanaged
waste, such as the accumulation of waste which can cause pollution and waste
pollution. This bad impact can occur if existing waste production is not balanced with
good and correct management and processing. Losses to humans and other living
creatures resulting from waste include causing disease, ecological damage, causing
flooding and causing unpleasant odors to the campus environment.

When planning waste management, it is first necessary to know the composition and
generation of waste. This is related to the selection of good and appropriate waste
management and processing facilities. It is hoped that waste, which is basically a
source of problems, can be managed well, especially around the campus environment,
and if possible, it can provide benefits from its management (Di & Uin, 2020).

TPS 3R is a place for carrying out regional scale collection, sorting, reuse and
recycling activities. Waste planning is the first step in carrying out development of the
waste sector as a basis for management in the short, medium and long term.
Meanwhile, waste reduction can be done using the 3R method (Reuse, Reduce and
Recycle) at the source or at the 3R waste processing site (TPS3R) and integrated
waste processing site (TPST).

Waste is a material that is discarded or discarded from a source resulting from human
activities or natural processes that does not have economic value. Waste is an
environmental problem that requires serious attention from all parties. Waste thrown
into the environment can be a burden on the surrounding environment. In general,
types of waste are divided into 2 (two) parts, namely organic/wet waste and
inorganic/dry waste. The presence of waste can come from households, agricultural
activities, building construction and restoration activities, trade areas, and educational
institutions. As the population increases, the volume of waste in the environment also
increases. (Indrawati et al., 2019). Waste based on source;

a. Waste originating from humans;

b. Waste of natural origin;

c. Waste originating from industrial activities;

d. Waste originating from mining;

Waste management according to SNI 19-2454-2002 concerning Operational Technical
Procedures for Urban Waste Management is carried out starting from sorting,
collection, transfer, transportation.

1. Collection.

Collection is a series of waste handling activities that not only collect waste from
individual containers or from communal (shared) containers but also transport it
Container / Sorting. Containers are temporary rubbish bins before the rubbish is
collected, then picked up and thrown away. Temporary waste storage or containers
should be provided in different places for certain types or types of waste. such as wet
waste should be collected with wet waste, dry waste, etc. should be placed separately
(Rizaldi, 2008) in (Aswadi & Hendra, 2011). Collection to certain terminal locations,
either by direct or indirect transportation (Damanhuri, 2006) in (Aswadi & Hendra,
2011).

2. Transportation.

The transportation process carried out by cleaning officers uses vehicles such as
motorbikes carrying waste or carts, which mostly start from temporary disposal sites
(TPS) and can also be carried out directly at the source (Aswadi & Hendra, 2011).

3. Processing.
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The processing process can be carried out by a recycling process, namely reusing
several waste components that can be used or by a composting process. The
processing process is an effort to reduce the amount of waste before it is transported
to the final disposal site. The concept of waste processing is carried out by maximally
preventing the generation of waste and reusing waste and reducing the negative
impact as little as possible from waste processing activities (Aswadi & Hendra, 2011).

2 Research Methods

The research method used in this research is a quantitative research method with
the aim of using primary and secondary data. Quantitative research by carrying out
intuitive inquiry determines waste generation and waste composition. Next, we carry
out historical data processing and analysis so that we can draw unique insights about
waste generation, waste composition, and the extent of waste collection and handling
efforts in the study area.

3 Results and Discussion
3.1 Sorting and Containing Waste at the Source

Figure 1. Proposed waste containers for each Department in the Faculty of Engineering

The type of container planned is a 60 L = 0.06 m3 container which is sturdy and easy
to empty because it will be placed outside the building, precisely in the outer yard of
each building.

Table 1. Proposal for waste containers in each department in the Faculty of Engineering

Label Waste type
Organic Dry leaves and food scraps
Inorganik Plastic bottles, glass bottles, used paper, cardboard,
used cans, and others.

Table 2. Maximum volume of waste produced/day

Department Maximum waste

Department generation volume/day (m3) Proposed number of
waste sorting sites

Organic Inorganic

Civil Engineering 0,325 0,640 11 Pieces
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Architectural Engineering 0,018 0,211 4 Pieces
Informatics Engineering 0,018 0,103 2 Pieces
Electro Engineering 0,092 0,101 2 Pieces
Mechanical Engineering 0,092 0,110 2 Pieces
Total 0.545 1.165 21 Pieces

The Faculty of Engineering need totally 21 pieces of waste container to
accommodate the rubbish.

3.2 Garbage Collection and Transportation

Figure 2. Proposed Organic and Inorganic Waste Carrier Fleet

Based on the picture above, the size of the Volume tank for the garbage dump fleet is
pxwxh=200x 110 x 85 =1.87 m3. It is intuitive to know the amount of waste that
is disposed of, by calculating the maximum volume of waste generated each day at
each location. The calculation of waste generation can be seen in the analysis below:

Table 3. Average volume produced/day for each departement

Department Average volume/day (m3)
Civil Engineering 0,86365
Architectural Engineering 0,17204
Informatics Engineering 0,14973
Electro Engineering 0,09016
Mechanical Engineering 0,10534
Total 1,38092

So, based on the average amount of waste generated/day available, it is
recommended that the organic waste collection fleet be 1 unit, and it is recommended
that the inorganic waste collection fleet be 1 unit. The waste collection schedule is as
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follows:

Table 4. Reports regarding the handling of inorganic waste at the Engineering Faculty

Freight Days and Times
Department
Monday Tuesday Wednesday | Thursday Friday
08.00- 08.00- 08.00- 08.00- 08.00-
09.00- 09.00- 09.00- 09.00- 09.00-
Architectural 09.30 09.30 09.30 09.30 09.30
Engineering
09.30- 09.30- 09.30- 09.30- 09.30-
Informatics 09.45 09.45 09.45 09.45 09.45
Engineering
09.45- 09.45- 09.45- 09.45- 09.45-
Electro Engineering 10.00 10.00 10.00 10.00 10.00
10.00- 10.00- 10.00- 10.00- 10.00-
Mechanical 10.15 10.15 10.15 10.15 10.15
Engineering

Table 5. Reports on the delivery of organic waste at engineering faculties

Freight Days and Times
Department
Monday Tuesday [ Wednesday Thursday Friday

08.00- _ _ 08.00- 09.00 _
Civil Engineering 09.00

09.00- _ _ 09.00-09.30 _
Architectural 09.30
Engineering

09.30- _ _ 09.30-09.45 _
Informatics 09.45
Engineering

09.45- _ _ 09.45-10.00 _
Electro Engineering 10.00

10.00- _ _ 10.00-10.15 _
Mechanical 10.15
Engineering

3.3  Aspects of Waste Processing Site 3R

The following is the TPS 3R waste processing system:
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TPS design is one of the most important things in planning a waste collection and
processing system. In planning the 3R TPS, it is necessary to know the maximum
volume of waste produced/day at each site so that you can plan the room capacity at
the TPS based on the volume of waste that will enter the TPS. Therefore, these are
the design plans of floor plan and the 3R TPS System of the Faculty of Engineering:
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Figure 3. Design of the TPS 3R recycling system for the Faculty of Engineering

4 Conclusion

Based on the results of the research, analysis and discussion that have been described
in the following section, conclusions can be drawn regarding operational technical
aspects of waste processing that can be applied, including sorting and storing waste
in landfills, collecting and storing waste, and processing waste (TPS 3R) on a large
scale. building 28.00 m x 10.00 m.
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