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Abstract – In this paper, we proposed a wireless 

communication technology to assist local government, society 

and waste officer to monitoring waste level in the container. 

To applied this system, a sensor was required to detect the 

level of waste in the container. A control system send a 

massages direct to a mobile phone and website to inform 

regarding of the level of waste in the container. There are two 

kind of information from the monitoring centre, such as: full 

or not full. All information status was updated automatically 

through the system. The result indicated the real time 

processing to control the level of waste in the bin have been 

displayed in the monitoring system.  
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I. INTRODUCTION 
 

The issue of waste management and disposal has 

become critical. According to the State Ministry of 

Environment (MoE), every Indonesian generates 0.76 

kg/day of Municipal Solid Waste (MSW). Thus, the total 

Municipal Solid Waste (MSW) produced in 2014 was over 

70 million tons. That amount is double compared to 2006. 

Moreover Indonesia’s population has grown at a rate 

of 1.5% per year from 205 million in 2000 to 253 million 

in 2014. As a consequence of a high urbanization rate, 

over half of the population lives in urban areas[1].   

According to [1] As of 2015, an average person in 

Indonesia produces 0.7 kilogram of waste per day. With 

250 million people, a staggering 175,000 tons of waste is 

produced each day, amounting to 64 million tons per year. 

The amount of household waste generated nationwide has 

increased to 175,000 tons each day or around 64 million 

tons per year. The ministry previously predicted that waste 

in major urban centers in Indonesia increases by 2% to 4% 

annually. Makassar is one of the largest cities, and is 

growing middle class is producing more and more rubbish. 

There are no enough rubbish truck or space to dump the 

waste. Therefore, the government should be manage and 

control of waste to avoid a environmental crisis [2]. 

In Makassar City, all the municipal wastes are dumped 

into a single disposal site at the Tamangapa landfill. The 

Tamangapa landfill became operational in 1993. It was 

expected to remain in use until 2018 (25 years). However, 

the landfill site was already full in 2014 because of higher-

than-projected increases in waste generation. At the same 

time, the municipal solid waste management by the city 

authority made no significant changes in terms of its 

sustainable solid waste management (SSWM) practices. 

To a limited extent, waste recycling, waste banks and 

waste separation practices were initiated [3]. 

Based on data from Makassar City’s Sanitation 

Department, as of now, the remaining useful life of 

Tamangappa TPA, which becomes the final waste disposal 

site for garbage from all over Makassar, with its land area 

of 18ha, is not long. If there is no area expansion this year, 

the current location will have difficulty accommodating 

garbage. The volume of garbage in Makassar is around 

800 - 1,000 tonnes per day. Meanwhile, the amount that 

can be transported and get disposed of in the Tamangappa 

TPA is 650 - 700 tonnes per day. If the TPA area is not 

expanded this year, it will be difficult because it is almost 

full. There is land that the residents would be willing to 

give up, but this is only for five hectares, and that will not 

give any long extension [in the useful life of the TPA) if 

the volume of garbage entering the TPA continues to be at 

the current pace [4]. 
 

II. WASTE MANAGEMENT SYSTEM IN 

MAKASSAR 
 

In most major cities in Indonesia, population increase 

has created poor environmental living conditions that 

significantly affect sanitary conditions. Of all these 

problems, the commonest in urban areas is currently the 

improper management of municipal solid waste (MSW), 

which is also a growing concern within those cities. 

Makassar is the capital of South Sulawesi provincial, one 

large province located on the center of the Republic of 

Indonesia [5].  

Makassar is one of big cities in Indonesia. Because of its 

strategic location and some important roles, this city is 

experiencing rapid growth of population. Statistic Bureau 

of Makassar City reported 2006 to 2013, the population of 

Makassar City has increased more than 184 thousand and 

Makassar City Government noted that from 2006-2015 is 

about 660 thousand. Consequently, the solid waste 

generation is also increase. Landfill site documented from 

2006-2013, Makassar City produced solid waste 52 ton. 

Meanwhile, the landfill site is over capacity and the 

municipal solid waste is causing social and environmental 

problem. This facts lead to the necessity of improvements 

to municipal solid waste management system by 

performing an evaluation system [6]. 

As one of metropolitan city in Indonesia, Makassar has 

175,77 km2 area which include 14 wards. Average growth 

rate 2.8% per year (2003-2006), average production waste 

0.0029 m3/capita/day in 2006 derived from 1,223,540 

person and in 2009 year is has reached 1,272,349 people. 

Figure. 1 shows the characteristics of solid waste which 

organic waste tends to decrease, otherwise increase of 

paper and plastic waste that be reused easily compare than 

other waste. In 2009,59.4% of garbage in Makassar city 

derived from household particularly generated from the 

families who stay at standard house type (figure 2) [5]. 
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Fig. 1. Makassar city solid waste characteristic[5] 

 

 
Fig. 2. Makassar city waste generated[5] 

 

In Makassar, 3R (Reduce, Reuse and Recycle) garbage 

management has been applied for years, but it turns out the 

volume of garbage accumulation is not decreasing; 

conversely it is increasing every year. The landfill waste 

disposal is increasingly pled up due to the fact that there 

are no waste treatments that can significantly reduce the 

volume of waste. In other words, the gap between the rates 

of garbage input to this location with the rate of 

weathering and waste treatment at the location is getting 

larger [7]. 

According to [8] Weaknesses in implementation of  

solid waste reduction through 3R among contractors in  

the construction industry will lead to unsustainable 

construction waste management. In fact, this situation has 

increased generation of construction waste in landfills, 

especially on islands where land is very limited for waste   

disposal activities to be carried out. 

On the other hand, under the action plan of 3Rs, the 

solid waste management (SWM) system will provide a 

reliable, sustainable waste separation system at source i.e. 

a house-to-house solid waste collection service. It can 

ensure that all residual waste is transported and the 

remaining fraction disposed of in socially responsible 

manner in a safe environment. It can achieve a recycling 

efficiency of at least 90 percent [9]. Therefore, the 

principle of 3R became increasingly to implemented in the 

world. For example in USA, Japan and included other 

developing countries [10]. 

III. RESEARCH METHODOLOGY 
 

The following Figure 3 indicate the design of waste 

level monitoring system. 

 

 
Fig. 3. Design of waste level monitoring system 

 

Figure 3 illustrated that the level waste monitoring 

system is connected to the GSM then send massage to the 

celluler phone or to modem GSM. A short massage is sent 

to receiver if the waste container is full. As a result, user 

and waste truck drivers saw the information about the 

waste level by handphone or website.   
Figure 4 illustrated the control system was developed by 

arduino Uno system. This control is used to detect the 

level of waste in the container. A control system send a 

massages direct to a mobile phone and website to inform 

regarding of the level of waste in the container. There are 

two kind of information from the monitoring centre, such 

as: full or not full. All information status was updated 

automatically through the system. 

 

 
Fig. 4. Control System 

 

IV. RESULT AND DISCUSSION 
 

The following Figure 5 indicated the architecture 

design of waste level monitoring system was developed: 
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Fig. 5. Architecture Design 

 

Monitoring system and information via the internet is 

used to detect the level of waste in the container. The 

system is connected to a GSM modem which sends a 

signal when the dump (containers) have been filled. 

Signals are transmitted in the form of a short message 

service (SMS) to the server then sent to a mobile 

telephone (HP) and website. This system can also be 

accessed by government officials and citizens. Through 

this system, the community, waste truck drivers as well as 

relevant officials can recognize the condition of waste 

disposal in the region well. 

Figure 5 illustrate the main page of waste monitoring 

system. There are two main option is available, such as 

main menu (menu utama) and Announcement 

(Pengumuman). The main page offer three option, such as: 

Home, News and Monitoring. Announcement page 

contains a news from the operator if there is a activity or 

party is connected to the waste monitoring system.  

The following Figure 7 illustrated an example massage 

in mobile phone. The kind of massage was Full (called 

PENUH) and Not Full (called BBELUM PENUH). 

Everyone can access the information by website or mobile 

phone.  

All user is required internet to access this system. In this 

system provide all information about bin condition every 

street for every time. When the user want to see the bin 

condition in "A32 street" then the information was 

displayed. 

 

 

Fig. 6. Web Interface 

 

Fig. 7. An example massage in mobile pohone 

 

Figure 6 and 7 illustrated the result of monitoring 

system in the website and mobile phone. All information 

send direct to all users. If the container FULL, the control 

system sent massage (such as: PENUH) to all users by 

website and mobile phone. In contrast, if the container was 

no full then the control system sent massage (such as: 

BELUM PENUH) to all user by website and mobile 

phone. 

 

V. CONCLUSION 
 

Wireless waste level monitoring system was developed 

to control waste level in the container. This control was 

developed to detect a waste in the container. There are two 

kind of massage send to the all user, such as: Full or not 

full. All information status was updated automatically 

through the system. This control system is not just to 

monitor the waste level in the bin but also to communicate 

the sensor via WIFI connection and short message service. 

User was required a credit and website to access this 

system. As a result, this monitoring system assist all user 

to see bin condition every street for any time. 
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