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ABSTRACT 

Solid waste is one of the crucial problems faced by Karanganyar Regency. This 

condition can be reviewed from the regency’s existing waste conditions. The 

amount of waste disposed into their only landfill, the Sukosari Landfill, reaches 170 

tons/day. Not to mention Sukosari Landfill has used 70% of its area by 2021 and 

reported being in serious condition due to waste overloading. Out of 17 Sub-

districts, only 8 of them has received waste services from the Environmental 

Services of Karanganyar Regency while the rest has not. Included in these 8 Sub-

districts, are Karangpandan and Tawangmangu. However, their waste services still 

lack in many ways, such as the limited capacity of waste facilities and limited scope 

of services. Therefore, there needs to be a new waste management system plan to 

handle and reduce waste disposal in the landfill. The waste management system 

will include five aspects, organizational/institutional aspect, laws and regulations 

aspect, funding aspects, technical operational aspects, and community participation 

aspect. The waste management’s operational technicality will be divided into waste 

containerization and sortation, waste collection, waste transfer, waste transport, 

waste processing, and final processing at the landfill. This plan will built an 

Integrated Waste Processing Site with a Refuse Derived Fuel (RDF) facility to 

process inorganic waste. This facility is planned to work alongside a previous 

project, a Vermicompost Facility, which will process the organic waste. By 

implementing this plan, the amount of domestic waste to be disposed of in the 

landfill is reduced significantly, only 5.89% of waste will end up in the landfill. The 

total cost amount needed for this plan in Karangpandan and Tawangmangu Sub-

district until 2043 is Rp 395.907.550.120. The planned system will be executed by 

Karanganyar’s Environmental Services together with the people’s participation to 

create a good waste management system. 

 

Key words: Waste Management Planning; Integrated Waste Processing Site; Refuse 

Derived Fuel; Domestic Waste  
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CHAPTER I 

INTRODUCTION 

1.1 Background 

One of the most crucial environmental problems that needs to be handled by 

the Indonesian Government is solid waste. Based on the 2022 data provided by the 

Ministry of Environment and Forestry, the number of waste generation in Indonesia 

reached 68.7 million tons/year with organic waste as the dominant waste 

composition showing 53.64%, with 42.56% of food waste and 11.08% of leaves 

and branches, and 46.36 % of inorganic waste consisting of paper/carton, plastic, 

metal, cloth, leather, glass, and others. With this amount of waste, as much as 

65.83% of solid waste still ends up in the landfill. The number of waste production 

continues to increase as the human population rises, along with the changes in 

human lifestyles (Damanhuri et al., 2010). The large amount of waste production is 

not proportionate with the amount of landfill area. The Indonesian Government has 

made a regulation regarding Solid Waste Management in the Law of the Republic 

of Indonesia Number 18 of 2008. Even so, managing waste using the old paradigm, 

namely collect-transport-dispose will not be able to solve waste problems. This old 

way of waste management will have a bad impact on landfills in the upcoming years 

when they can no longer collect the amount of waste dumping. The landfills will 

end up being overloaded and can no longer be used, therefore new areas of landfills 

will need to be opened. Meanwhile, finding a replacement area for the landfill is 

becoming more difficult, considering limited land availability and increasing 

resistance to the existence of landfills, especially in areas around or near residential 

areas (Prihatin, 2020). For this reason, it is necessary to implement waste processing 

to reduce the amount of waste generation. Practicing the 3R principle (reduce, 

reuse, recycle) as stated in reference to the Law of the Republic of Indonesia 

Number 18 of 2008 (UURI-18, 2008) starting from the source of waste generation 

would reduce the amount of waste generation that will be thrown in landfills. 

Karanganyar Regency is located in Central Java Province with 17 sub-districts 

in total and covers an area of 76,778.64 hectares (Badan Pusat Statistik, 2023). In 
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2022, Karanganyar Regency has a population of 947,642 with a 0.94% growth rate. 

The increase in the human population would have an impact on the amount of waste 

generation. Karanganyar Regency has a total of 137,065.97 tons/year of generated 

waste in 2022, which has risen from 2021 which is 132,071.89 tons/year (SIPSN, 

2022). This becomes a serious concern for Karanganyar, since their only landfill, 

Sukosari Landfill has been filled up to 70% (Karanganyar Environmental Services, 

2021). Another waste problem that Karanganyar faces is their waste management 

system, because of the few numbers of provided temporary waste collections 

(Tempat Pembuangan Sementara) and their limited scope of waste collection. 

Currently, their scope of waste collection services is only provided to 8 sub-districts 

out of 17, which are Karanganyar, Tasikmadu, Karangpandan, Jaten, Kebakkramat, 

Colomadu, Gondangrejo, and Tawangmangu. The limited capacity of waste 

facilities and scope of services often cause waste accumulation in some temporary 

waste collections. This is due to waste collection not being done routinely and the 

community’s habit of throwing waste without prior process. With these conditions, 

there needs to be systematic waste management to prevent waste accumulation at 

certain points which would cause further environmental and health problems. The 

waste management system planning includes 5 aspects, Organizational/Institution, 

Funding, Laws and Regulations, Community Participation, and Technical 

operation. Managing waste in Karangpandan and Tawangmangu sub-districts 

would require participation from every component starting from the government 

including the citizens to work together and create a synergistic waste management. 

Aside from planning the waste management system, it is important to reduce 

waste generation that ends up in the landfill starting from processing waste from 

the source. Karanganyar’s waste composition is dominated by organic waste up to 

around 65% and 35% of inorganic waste (SIPSN, 2022). By understanding the 

waste characteristics, planning the right facility to process waste could be done. 

There are a few methods to process organic waste, and one of them is 

vermicomposting. Vermicomposting has been widely implemented in waste 

processing. Vermicompost is a compost obtained as a result of the breakdown of 

organic materials by Lumbricus rubellus, a type of earthworm. These worms 
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survive by decomposing organic matters which act as their food (Warsana, 2009). 

In the process, microorganisms in organic matter will start the decomposing 

process, which will then be continued by these earthworms that will actively 

consume and dig through the organic matter. This method is efficient and can be 

implemented both indoors and outdoors, with relatively low funding, and can be 

done anytime (Enebe et al., 2023). Meanwhile, the inorganic waste would be 

processed and handled using a different method. One of them is transforming waste 

to energy (WTE) as an eco-friendly energy. There are a few ways to transform waste 

into energy, such as RDF, incineration, biogas, etc. Refused Derived Fuel is the 

form of implementing the Waste to Energy (WtE) concept that makes use of the 

energy in combustible solid waste (Hutabarat et al., 2018). The calorific value of 

garbage becomes an important parameter in processing waste into RDF, where one 

of the parameters to determine the calorific value is water content (Batutah, 2019). 

Therefore, the lower the water content, the higher the calorific value (Batutah, 

2019). There are a few ways to decrease the water content of solid waste before 

processing it into RDF, namely fermentation, bio-drying, rotary drum, etc. Bio-

drying is a waste processing method to decrease water content by aerobic 

degradation using an aerobic convective evaporation process (Tom et al., 2016). 

For this plan, an RDF facility will be built to improve the initial plan of building 

an Integrated Waste Processing Site for processing inorganic waste. The final option 

for utilizing RDF methods in this waste management planning is due to its 

numerous benefits. This method is perfect for processing waste, especially since 

fossil fuels are prone to be extinct in the future and people need another alternative 

(Astrup et al., 2015).  RDF as a form of waste-to-energy application is not only 

contributing to an eco-friendly move by reducing the usage of fossil fuels but also 

promoting the circular economy movement. RDF’s main contribution to the circular 

economy can be seen from its ability to reuse municipal solid waste to become 

something with a higher value such as alternative fuel for cement industries. RDFs 

are also positively contributing to most Sustainable Development Goals (SDGs) 

aspects such as good health and well-being, affordable and clean energy, industry 
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innovation and infrastructure, and responsible consumption and production 

(Shehata et al., 2022). 

This final project is planned to improve waste management and processing in 

Karanganyar Regency by developing an Integrated Waste Processing Site plan by 

adding a Refuse Derived Fuel (RDF) facility, to process inorganic waste, alongside 

a Vermicomposting facility to process organic waste. Planning a waste management 

system and development-building of the Integrated Waste Processing Site (TPST) 

will be an effective solution to reduce waste problems in Karanganyar Regency, 

especially in Karangpandan and Tawangmangu sub-districts. 

1.2 Problem Identification 

Based on the stated background, the identified problems of this final project 

are as written below. 

1. The amount of generated waste increases along with the amount of 

population growth in Karanganyar Regency with a 0.94% growth 

rate. 

2. The landfill condition of Sukosari Landfill has almost reached its 

maximum capacity in accommodating the waste produced by 

residents of Karanganyar Regency and is projected to be overloaded 

by 2026. 

3. The waste management system in Sukosari Landfill still uses open 

dumping which causes environmental problems and disturbance to 

surrounding residents. 

4. Community awareness and participation in waste management from 

the source is still low. 

5. The funding priority budgeted for waste management is not 

comparable to service needs in Karanganyar Regency. 

1.3 Problem Limitation 

Problem limitation is done to focus on a certain scope of the planning and 

does not stray from the original plan. Therefore, the problem limitations for this 

planning are: 
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1. This planning focuses on domestic waste management planning and 

analyzing the condition of inorganic waste in two sub-districts, namely 

Karangpandan and Tawangmangu in Karanganyar Regency. 

2. This planning will take into account the results of population and waste 

generation projections until the year 2043. 

3. Waste management planning which includes the 5 waste management 

aspects (Organizational/Institution, Funding, Laws and Regulations, 

Community Participation, and Technicality operation) would be based 

on prior evaluation of existing waste management conditions in 

Karangpandan and Tawangmangu Sub-District. 

4. Planning a Refuse Derived Fuel (RDF) facility to develop a planned 

Vermicomposting-based Integrated Waste Processing Site (TPST) with 

the output of CAD drawings, planned area maps, and Cost Budget Plans. 

5. Collection of primary and secondary data will be sourced from 

Karangpandan and Tawangmangu Sub-district, Karanganyar Regency. 

1.4 Conceptualization of Problems, Goals, and Benefits 

1.4.1 Problem Conceptualization 

Based on the problem identification described above, the problem 

conceptualization can be described as follows. 

1. How is the existing condition of domestic waste in Karangpandan and 

Tawangmangu Sub-district, including the characteristics, waste 

generation, and waste management which covers the 5 aspects? 

2. How is the waste management technicality planning that is suitable for 

Karangpandan and Tawangmangu Sub-district?  

3. How are the building plan and location determination of the Refuse 

Derived Fuel (RDF) facility using the bio-drying method in developing 

an Integrated Waste Processing Site in Karangpandan and 

Tawangmangu Sub-district? 

4. How much end–product is produced from waste processing using the 

bio-drying method and how is the influence on reducing the amount of 

waste generation? 
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1.4.2 Goals Conceptualization 

The goal in planning to develop the waste management system and an 

Integrated Waste Processing Site (TPST) using Refuse Derived Fuel (RDF) 

technology can be described as follows. 

1. Acquaint and analyze the existing condition of domestic waste, as of 

its characteristics, waste generation, and waste management that 

covers the 5 aspects in Karangpandan and Tawangmangu Sub-district, 

Karanganyar Regency. 

2. Planning a fitting waste management system that suits Karangpandan 

and Tawangmangu Sub-district areas. 

3. Planning an RDF facility using the bio-drying method and its location 

to develop the usage of an Integrated Waste Processing Site (TPST) in 

Karangpandan and Tawangmangu Sub-district. 

4. Calculating the amount of RDF product produced from the bio-drying 

waste–processing method and acquaint its influence towards waste 

reduction in Karangpandan and Tawangmangu Sub-district. 

1.4.3 Benefits Conceptualization 

The benefits of this planning are as follows: 

1. For The Author/Planner 

a. To expand knowledge, insight, skills, character, and profession 

ability through an implemented study by planning and developing 

an Integrated Waste Processing Site (TPST); 

b. Allows the author to implement concepts and theories gained from 

academic studies into practical planning; 

c. To fulfill the Final Project course requirements in the 

Environmental Engineering Study Program, Faculty of 

Engineering, Universitas Diponegoro, and graduation requirements 

for the Environmental Engineering Study Program. 

2. For The Government 

The plan results can be used by the government or related institutions as 

consideration for building a waste processing building and transforms 
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waste into energy, including optimization of the waste management 

system in Karangpandan and Tawangmangu Sub-district to fix their 

waste problems and improve the environment quality. 

3. For The People of Karanganyar Regency 

a. Reduce the impact of environmental pollution caused by waste.  

b. Provide information or description regarding an alternative of 

handling and processing waste into energy. 
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