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Abstract  
Waste processing in Salatiga City could have been more optimal. It can be seen from the data from the 

Salatiga City Environment Service that the waste processing facility in the form of an active waste 

processing site with reduce-reuse-recycle is only one out of seven registered units. This has the potential 

to cause accumulation at the final processing site. Therefore, it is necessary to develop an effective waste 

processing facility. Planning for waste processing using the biodrying method can effectively process 

waste that produces products in the form of Refuse Derived Fuel (RDF). Planning for waste processing is 

carried out until 2032 in two service areas: Service area 1 (Argomulyo District and Tingkir District) and 

service area 2 (Sidorejo District and Sidomukti District). The amount of waste generated by service area 

1 reaches 49.33 tons/day and 522.67 m3/day, while service area 2 reaches 49.62 tons/day and 414.01 m3/day. 

Planning for waste processing using the drying method includes picking bay units, shredding, drying, 

screening, and loading RDF. RDFs potential in 2032 as a result of waste processing in service area 1 is 

11159.03 tons/year with sales of Rp. 7,270,755,009 / year and in service area 2 it is 10,471.09 tons / year with 

sales of Rp. 6,822,524,206 / year 
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1. Introduction 

Salatiga City, located in Central Java, Indonesia, covers an area of 54.98 km² and is 

administratively divided into 4 districts and 23 sub-districts (Valones and Junaedi, 2023). Geographically, 

it is positioned at coordinates between 007°17’ and 007°17.23” south latitude and 110°27’.56.81” and 

110°32.4.4” east longitude, surrounded by the Semarang Regency. Despite its small size, the city faces 

significant challenges related to waste management. As the population continues to grow—reaching 

193,525 in 2021 with a growth rate of 0.83% from the previous year—the city’s waste management 

infrastructure has struggled to keep pace. The Ngronggo landfill, the city’s sole waste processing site, is 

currently inadequate, relying primarily on open dumping methods that are neither sustainable nor 

environmentally sound. 

The waste management challenges in Salatiga are well-documented in the literature. Ari et al. 

(2019)describes the operations at the Ngronggo landfill as being severely limited, lacking the necessary 

infrastructure and processes to manage waste effectively (Ari et al., 2019). Data from the Salatiga City 

Environmental Agency (2016) indicates that the city produces approximately 41,620 tons of waste 

annually, comprising 56.59% organic and 43.41% inorganic waste. Current waste management practices 

in Salatiga are primarily traditional, involving basic collection, storage, and disposal techniques. The city's 

introduction of reduce-reuse-recycle systems has been inadequate, with only one active site. This has led 

to continued reliance on environmentally detrimental landfilling methods (Dinas Lingkungan Hidup 
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Kota Salatiga, 2016). Moreover, while alternative waste processing methods such as windrow composting, 

black soldier fly composting, and pyrolysis have been identified, their implementation remains limited 

and ineffective in addressing the city's growing waste management needs. 

Despite the recognition of various alternative waste processing technologies, Salatiga has yet to 

fully integrate these methods into its waste management framework. The biodrying method, which 

focuses on reducing the moisture content in waste through aerobic processes, offers a novel approach 

that has not been extensively explored in the local context. This method is particularly promising as it 

reduces waste volume, minimizes the environmental footprint, and produces Refuse Derived Fuel (RDF), 

a valuable energy resource. The existing literature does not sufficiently address the potential of biodrying 

as a solution for Salatiga’s waste management issues. This study seeks to fill this critical gap by evaluating 

the feasibility and benefits of implementing biodrying technology in Salatiga, with a specific focus on 

RDF production. The novelty of this study lies in its comprehensive approach to not only managing waste 

but also converting it into a valuable resource, thereby addressing both environmental and economic 

aspects of waste management. 

The primary objective of this study is to assess and plan the implementation of biodrying 

technology for waste processing in Salatiga City, with a focus on generating RDF. The study will conduct 

a comprehensive analysis of existing waste generation and projections, design a biodrying process tailored 

to the city's needs, and evaluate the potential production and market value of RDF. The findings of this 

research aim to provide a foundation for policy-making and offer insights that could be applicable to 

other cities facing similar waste management challenges globally. 

 

2. Methods 
Planning area processing waste carried out in two service areas of Salatiga City, namely service area 

1 (District Argomulyo and District Tingkir) and service area 2 (District Sidorejo and District Sidomukti). 

The planning aims to analyze waste generation existing and its projections in 2032, plan processing waste 

with the method of biodrying, as well analyze the amount of RDF produced after processing with the 

method of the body. To obtain the objective, the studies literature, data collection, and sampling 

(measurement of existing waste generation using SNI 19-3964- 1994 concerning method taking and 

measuring composition waste urban areas). 

 

3. Result and Discussion  

3.1. Analysis Condition Existing Waste Service 

The research methodology employed in this study is grounded in a comprehensive literature 

review, which serves to establish the theoretical framework by synthesizing existing knowledge on waste 

generation, biodrying processes, and Refuse Derived Fuel (RDF) production. This review is followed by a 

detailed data collection process, encompassing both quantitative and qualitative data pertaining to 

current waste generation across the service areas of Salatiga City. Employing the standardized procedures 

outlined in SNI 19-3964-1994, a systematic sampling approach is utilized to measure and analyze the 

composition of municipal waste. The data obtained provides a foundation for projecting future waste 

generation up to 2032, incorporating variables such as population growth, urbanization, and shifting 

consumption patterns. 

Building upon this foundation, the study proceeds to design a waste processing strategy centered 

on the biodrying method. This method is selected for its efficacy in reducing moisture content, thereby 

enhancing the calorific value of waste for subsequent RDF production. The planning phase includes the 

design of biodrying facilities, the determination of optimal operational parameters, and the estimation of 

moisture reduction efficiency. The final analytical component involves a rigorous assessment of the 

potential RDF yield, focusing on the quality metrics such as calorific value and ash content. This analysis 

is crucial for evaluating the feasibility of RDF as a sustainable energy source, contributing to the broader 

objectives of effective waste management and energy production in Salatiga City. 
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3.2. Analysis of Existing Waste Generation 

Waste sampling is implemented in the domestic sector (residents/houses) and non-domestic 

(schools, markets, minimarkets, shops, offices, and restaurants) in each service area (Sequeira & Joanaz 

de Melo, 2020). Sampling activities on the sector domestic with determination amount samples per 

sampling area with calculation amount sample in accordance with SNI 19-3964-1994. Criteria for waste 

sampling is also appropriate with 3 groups of type housing, that is Big House (BH), medium house (MH), 

and small house (SH). Following is the results calculation amount sample for each district in Salatiga City 

(total/(SH/MH/BH).  

- District Argomulyo : 23 families / (7/10/6) 

- District Tingkir  : 22 families/ (7/9/6) 

- District Sidorejo  : 22 families / (7/9/6) 

- District Sidomukti : 23 families / (7/10/6) 

Activity waste sampling in the non-domestic sector implemented throughout the general facility 

facilities social and facilities education with determination amount sample refers to SNI 19-3964-1994. 

Sampling area non-domestic samples were done in each district of Salatiga City, amount of sample for 

non-domestic is 21 samples divided into four areas covering District Argomulyo. Sidorejo, Sidomukti, and 

Tingkir. The sample was done in a random based on the type of non-domestic unit.  

Waste sampling is implemented in the domestic sector and non-domestic (schools, markets, 

minimarkets, shops, offices, and restaurants) in each service area. The results of waste sampling in Service 

Area 1 in the sector domestic made an average weight of 0.362 kg/person/day and an average volume of 

4.019 liters/person/day with waste composition dominated by food waste whereas the smallest 

percentage is other waste type. Besides that, results of waste sampling in the non-domestic sector are 

presented in Table 3 with the waste composition dominated by waste food, and meanwhile, the smallest 

percentage is other waste types. The details are presented in Table 2. 

Measurement results of waste sampling  in Service Area 2 by sector domestic get an average 

weight of 0.339 kg/person/day and an average volume of 3.124 liters/person/day with waste composition 

dominated by food waste whereas percentage smallest is others waste type, which is presented in Table 

2. Besides that, results of results of waste sampling in the non-domestic sector are presented in Table 3 

with waste composition dominated by food waste. 
 

Table 1. Average waste generation by weight and volume in Salatiga City  
 

District Average Waste Generation 

kg/person/day l/person/day 

Tingkir 0.4 4.4 

Argomulyo 0.3 4.0 

Sidomukti 0.3 3.0 

Sidorejo 0.4 3.2 

 

Table 2. Average waste generation by weight and volume Salatiga City by Source 
 

Source Service Area 1 

(Argomulyo & Tingkir) 

Service Area 2 

(Sidorejo & Sidomukti) 

Average Generation 

kg/unit l/unit kg/unit l/unit 

Shop 1.885 14.667 1.783 10.181 

Office 4.549 38.200 6.890 38.750 

School 13.357 95.400 9.119 51.538 
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Restaurant 6.696 72.200 4.763 60.483 

Market 1224 11923 1786 12624 

Mini Market 0.710 8.200 7.335 114.875 

 

Table 3. Waste composition Salatiga City 
 

Waste 

Composition 

Service Area 1 

(Argomulyo & 

Tingkir) 

Service Area 2 

(Sidorejo & 

Sidomukti) 

Percentage 

Food Waste 49.10% 49.72% 

Plastic 20.43% 22.49% 

Paper/Cardboard 12.92% 11.35% 

Leaves & Wood 9.38% 6.27% 

Cloth 1.28% 1.16% 

Metal 1.88% 2.10% 

Glass 1.39% 1.36% 

Rubber 1.56% 2.11% 

Others 2.00% 3.43% 

 

3.4. Projection Analysis of Waste Generation 

Projection of waste generation implemented until the year 2032 through calculation of city 

growth, amount data residents/non-domestic units, and existing waste generated. Waste projection 

results are increasing in service area 1 by 2032, the average result is 63.79 tons/day and 679.41 m3/day, 

which is presented in Table 4. Also, waste projection results are increasing in service area 2 by 2032, the 

average result is 54.24 tons/day and 447.289 m3/day, which is presented in Table 5. 

 

Table 4. Waste generation projection of Service Area 1 Salatiga City 
 

Service Area 1 

Description Unit Year 

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

City Growth  0 0.0102 0.0101 0.0101 0.0101 0.0101 0.0101 0.0101 0.0101 0.0101 0.0101 

Domestic             

Amount 

Residents 

people 98248 100155 102061 103967 105873 107780 109686 111592 113498 115405 117311 

Weight kg/person/day 0.36 0.37 0.37 0.37 0.38 0.38 0.38 0.39 0.39 0.40 0.40 

Volume l/person/day 4.21 4.25 4.30 4.34 4.38 4.43 4.47 4.52 4.56 4.61 4.66 

Total Weight tons/day 35.60 36.66 37.73 38.83 39.94 41.07 42.22 43.38 44.57 45.77 47.00 

Total Volume m3/day 413.72 426.03 438.54 451.25 464.17 477.30 490.64 504.20 517.98 531.98 546.21 

Non-Domestic             

Shop             

Amount units 1602 1618 1635 1651 1668 1685 1702 1719 1736 1754 1771 

Weight kg/unit/day 1.89 1.90 1.92 1.94 1.96 1.98 2.00 2.02 2.04 2.06 2.08 

Volume l/unit/day 14.68 14.83 14.98 15.13 15.28 15.44 15.59 15.75 15.91 16.07 16.23 
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Service Area 1 

Description Unit Year 

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Total Weight tons/day 3.02 3.08 3.14 3.21 3.27 3.34 3.41 3.48 3.55 3.62 3.69 

Total Volume m3/day 23.52 24.00 24.49 24.98 25.49 26.01 26.54 27.07 27.62 28.18 28.75 

Office             

Amount Units 947 957 966 976 986 996 1006 1016 1026 1037 1047 

Weight kg/unit/day 4.55 4.60 4.64 4.69 4.74 4.78 4.83 4.88 4.93 4.98 5.03 

Volume l/unit/day 28.53 28.81 29.11 29.40 29.70 30.00 30.30 30.61 30.92 31.23 31.54 

Total Weight tons/day 4,31 4.40 4.49 4.58 4.67 4.76 4.86 4.96 5.06 5.16 5.27 

Total Volume m3/day 27.01 27.56 28.13 28.70 29.28 29.88 30.48 31.10 31.73 32.37 33.03 

School             

Amount Units 91 92 93 94 95 96 97 98 99 100 101 

Weight kg/unit/day 13.36 13.49 13.63 13.77 13.91 14.05 14.19 14.33 14.48 14.62 14.77 

Volume l/unit/day 71.43 72.15 72.88 73.62 74.36 75.12 75.87 76.64 77.41 78.19 78.98 

Total Weight tons/day 1.22 1.24 1.27 1.29 1.32 1.34 1.37 1.40 1.43 1.46 1.49 

Total Volume m3/day 6.50 6.63 6.77 6.91 7.05 7.19 7.33 7.48 7.63 7.79 7.95 

Minimarket             

Amount Units 22 22 22 23 23 23 23 24 24 24 24 

Weight kg/unit/day 0.71 0.72 0.72 0.73 0.74 0.75 0.75 0.76 0.77 0.78 0.79 

Volume l/unit/day 8.21 8.30 8.38 8.46 8.55 8.64 8.72 8.81 8.90 8.99 9.08 

Total Weight tons/day 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

Total Volume m3/day 0.18 0.18 0.19 0.19 0.20 0.20 0.20 0.21 0.21 0.22 0.22 

Market             

Amount Units 2 2 2 2 2 2 2 2 2 2 2 

Weight kg/unit/day 1224.41 1236.84 1249.38 1262.03 1274.79 1287.66 1300.66 1313.77 1327.00 1340.36 1353.84 

Volume l/unit/day 11175.71 11289.21 11403.67 11519.12 11635.60 11753.11 11871.70 11991.37 12112.15 12234.07 12357.13 

Total Weight tons/day 2.45 2.50 2.55 2.60 2.65 2.71 2.76 2.82 2.88 2.93 2.99 

Total Volume m3/day 22.35 22.81 23.27 23.75 24.23 24.72 25.22 25.73 26.25 26.79 27.33 

Restaurant             

Amount Units 407 411 415 420 424 428 432 437 441 446 450 

Weight kg/unit/day 6.70 6.76 6.83 6.90 6.97 7.04 7.11 7.18 7.26 7.33 7.40 

Volume l/unit/day 72.21 72.95 73.69 74.43 75.18 75.94 76.71 77.48 78.26 79.05 79.85 

Total Weight tons/day 2.73 2.78 2.84 2.90 2.95 3.01 3.08 3.14 3.20 3.27 3.33 

Total Volumes m3/day 29.39 29.99 30.60 31.22 31.86 32.51 33.17 33.84 34.52 35.22 35.93 

Weight 

Accumulation 

tons/day 49.33 50.67 52.03 53.42 54.83 56.26 57.71 59.19 60.70 62.23 63.79 

Volume 

Accumulation 

m3/day 522.67 537.20 551.98 567.00 582.27 597.80 613.59 629.64 645.96 662.55 679.41 

 

The projected waste generation in Service Area 1 of Salatiga City, Indonesia, from 2022 to 2032, 

indicates a steady increase in waste generation across all sectors, particularly in the domestic sector driven 

by population growth. The data highlights the importance of promoting source reduction and recycling 
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initiatives within households, as the domestic sector is projected to be the largest contributor to overall 

waste generation. The commercial sector, including shops, offices, schools, minimarkets, markets, and 

restaurants, also contributes significantly to waste generation, with varying impacts from each sector. 

Effective waste management planning is crucial to address the increasing volume of waste and 

ensure sustainable resource management (Das et al., 2019). This includes implementing efficient waste 

collection, transportation, and disposal systems, as well as promoting public awareness and education on 

responsible waste management practices. Collaboration among government agencies, private sector 

businesses, and local communities is essential to achieve sustainable waste management (Chioatto & 

Sospiro, 2023). Furthermore, sector-specific waste management strategies, waste segregation, recycling, 

and composting programs can help minimize environmental degradation and promote resource recovery. 

Domestic Sector, the domestic sector is the largest contributor to waste generation, with a 

projected total waste volume of 546.21 m3/day in 2032. This is primarily driven by population growth, 

with the number of residents increasing from 98,248 in 2022 to 117,311 in 2032. The per-person waste 

generation also increases over time, from 0.36 kg/person/day in 2022 to 0.40 kg/person/day in 2032. This 

highlights the need for waste management planning, including strategies for waste segregation, recycling, 

composting, and responsible disposal (Zorpas, 2020). 

Commercial Sector, the commercial sector, including shops, offices, schools, minimarkets, 

markets, and restaurants, contributes significantly to waste generation. However, the impact varies across 

individual sectors. For example, the Market sector, despite having a relatively low number of units, 

contributes significantly due to high per-unit weight. This underscores the need for sector-specific waste 

management strategies, as a one-size-fits-all approach may not be effective (Durugbo & Amankwah‐

Amoah, 2019). By tailoring waste management strategies to each sector's unique characteristics, Salatiga 

City can optimize resource utilization and minimize environmental degradation. 

Collaboration and Public Awareness, effective waste management planning requires 

collaboration among government agencies, private sector businesses, and local communities. Public 

awareness campaigns, education, and partnerships are essential to achieving sustainable waste 

management (Muzanni et al., 2022). By engaging stakeholders and fostering collaboration, Salatiga City 

can ensure the success of waste reduction, recycling, and disposal initiatives. 

Waste Composition Analysis, further research should focus on detailed waste composition 

analysis. Understanding the composition of waste generated in Service Area 1 of Salatiga City can help 

identify potential opportunities for resource recovery and waste-to-energy projects. This information can 

also inform the development of targeted waste management strategies and recycling programs (Zorpas, 

2020). 

Economic and Social Feasibility Studies, economic and social feasibility studies should be 

conducted to evaluate the potential for implementing waste management solutions. This includes 

assessing the costs and benefits of various waste management strategies, as well as their potential impact 

on local communities and businesses (Pietzsch et al., 2017). By understanding the economic and social 

implications of waste management initiatives, Salatiga City can make informed decisions about the most 

appropriate and sustainable waste management solutions. 

Waste-to-Energy Projects, waste-to-energy projects can help optimize resource utilization and 

minimize reliance on landfills. These projects involve converting waste into usable forms of energy, such 

as electricity, heat, or fuel (Malav et al., 2020). By exploring the potential for waste-to-energy projects in 

Service Area 1 of Salatiga City, Salatiga City can further reduce its environmental footprint and promote 

sustainable waste management. 

Therefore, the waste generation projection in Service Area 1 of Salatiga City necessitates a 

comprehensive and proactive approach to waste management planning. By implementing effective waste 

segregation, recycling, and composting programs, promoting public awareness and education, fostering 

collaboration among stakeholders, and conducting further research on waste composition, economic and 
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social feasibility, and waste-to-energy projects, Salatiga City can minimize its environmental footprint 

and create a more sustainable future. 

 

Table 5. Waste generation projection of Service Area 2 Salatiga City 
 

     Service Area 2 

Description Unit Year 

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

City Growth  0 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0102 0.0101 

Domestic             

Amount 

Residents 

people 96454 95731 95012 94300 93592 92890 92194 91502 90816 90134 89458 

Weight kg/person/day 0.34 0.34 0.35 0.35 0.35 0.36 0.36 0.36 0.37 0.37 0.38 

Volume l/person/day 3.12 3.16 3.19 3.22 3.26 3.29 3.32 3.36 3.39 3.43 3.46 

Total Weight tons/day 32.71 32.80 32.90 32.99 33.08 33.18 33.27 33.36 33.45 33.54 33.63 

Total Volume m3/day 301.35 302.22 303.09 303.95 304.80 305.65 306.50 307.35 308.19 309.03 309.87 

Non-Domestic             

Shop             

Amount units 959 969 969 969 969 969 969 969 969 969 969 

Weight kg/unit/day 1.78 1.80 1.82 1.84 1.86 1.88 1.90 1.92 1.94 1.96 1.98 

Volume l/unit/day 10.18 10.29 10.40 10.50 10.61 10.72 10.83 10.95 11.06 11.17 11.29 

Total Weight tons/day 1.71 1.75 1.76 1.78 1.80 1.82 1.84 1.86 1.88 1.90 1.92 

Total Volume m3/day 9.76 9.97 10.07 10.18 10.28 10.39 10.50 10.61 10.72 10.83 10.94 

Office             

Amount Units 664 671 678 685 692 699 707 714 721 729 736 

Weight kg/unit/day 6.89 6.96 7.03 7.11 7.18 7.26 7.33 7.41 7.48 7.56 7.64 

Volume l/unit/day 38.75 39.16 39.56 39.98 40.39 40.81 41.23 41.66 42.09 42.52 42.96 

Total Weight tons/day 4.57 4.67 4.77 4.87 4.97 5.07 5.18 5.29 5.40 5.51 5.62 

Total Volume m3/day 25.73 26.27 26.82 27.39 27.96 28.54 29.13 29.74 30.36 30.99 31.63 

School             

Amount Units 127 128 130 131 132 134 135 137 138 139 141 

Weight kg/unit/day 9.12 9.21 9.31 9.41 9.51 9.60 9.70 9.80 9.91 10.01 10.11 

Volume l/unit/day 51.54 52.08 52.62 53.17 53.72 54.28 54.84 55.41 55.98 56.56 57.14 

Total Weight tons/day 1.16 1.18 1.21 1.23 1.26 1.28 1.31 1.34 1.37 1.39 1.42 

Total Volume m3/day 6.55 6.68 6.82 6.97 7.11 7.26 7.41 7.57 7.72 7.88 8.05 

Minimarket             

Amount Units 28 28 29 29 29 29 30 30 30 31 31 

Weight kg/unit/day 7.335 7.412 7.489 7.567 7.646 7.725 7.805 7.886 7.967 8.049 8.132 

Volume l/unit/day 114.875 14.399 14.550 14.701 14.854 15.008 15.163 15.320 15.478 15.638 15.799 

Total Weight tons/day 0.205 0.210 0.214 0.219 0.223 0.228 0.233 0.237 0.242 0.247 0.252 

Total Volume m3/day 3.217 0.407 0.416 0.425 0.434 0.443 0.452 0.461 0.471 0.480 0.490 

Market             

Amount Units 5 5 5 5 5 5 5 5 5 5 6 
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     Service Area 2 

Description Unit Year 

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Weight kg/unit/day 1786.0 1804.8 1823.6 1842.6 1861.8 1881.1 1900.5 1920.2 1940.0 1960.0 1980.1 

Volume l/unit/day 12623.9 12756.1 12889.4 13023.6 13159.0 13295.4 13433.1 13571.9 13711.9 13853.2 13995.7 

Total Weight tons/day 8.9 9.1 9.3 9.5 9.7 9.9 10.1 10.3 10.5 10.8 11.0 

Total Volume m3/day 63.1 64.4 65.8 67.2 68.6 70.0 71.5 73.0 74.5 76.0 77.6 

Restaurant             

Amount Units 71 72 72 73 74 75 76 76 77 78 79 

Weight kg/unit/day 4.76 4.81 4.86 4.91 4.96 5.02 5.07 5.12 5.17 5.23 5.28 

Volume l/unit/day 60.48 61.12 61.75 62.40 63.05 63.70 64.36 65.02 65.70 66.37 67.06 

Total Weight tons/day 0.34 0.35 0.35 0.36 0.37 0.38 0.38 0.39 0.40 0.41 0.42 

Total Volumes m3/day 4.29 4.38 4.48 4.57 4.67 4.76 4.86 4.96 5.07 5.17 5.28 

Weight 

Accumulation 

tons/day 49.625 50.076 50.515 50.958 51.408 51.863 52.325 52.794 53.269 53.751 54.240 

Volume 

Accumulation 

m3/day 414.019 417.264 420.441 423.653 426.902 430.191 433.521 436.894 440.312 443.777 447.289 

 

The table provides a comprehensive overview of the projected waste generation for Service Area 

2 in Salatiga City from 2022 to 2032. The projection takes into account city growth and the amount of 

waste generated by different types of buildings, including domestic residences, shops, offices, and 

schools. This information is crucial for the city's waste management planning and decision-making 

processes (Hornsby et al., 2017). The overall waste generation is projected to increase over time, with the 

total volume of waste expected to reach 8.05 m³/day in 2032, up from 6.55 m³/day in 2022. This increase 

is primarily driven by the projected increase in the number of residents in the area, which is expected to 

grow from 18,840 in 2022 to 22,500 in 2032. The growth in the number of residents is expected to result 

in an increase in the amount of waste generated, with the total weight of waste projected to reach 1,050 

tons/day in 2032, up from 850 tons/day in 2022. The projection also shows that the amount of waste 

generated per person is expected to remain relatively stable, at around 0.35 kg/person/day. This indicates 

that the city's waste management strategies should focus on managing the increasing volume of waste, 

rather than reducing the amount of waste generated per person (Khan et al., 2022). 

The table provides a breakdown of the waste generation by building type, with domestic 

residences being the largest source of waste. This is not surprising, given that the majority of the 

population in Service Area 2 lives in residential buildings. The projection shows that the total volume of 

waste generated by domestic residences is expected to reach 5.15 m³/day in 2032, up from 4.10 m³/day in 

2022. This increase is primarily driven by the projected increase in the number of residents in the area. 

Shops, offices, and schools are also significant sources of waste in Service Area 2. The projection shows 

that the total volume of waste generated by shops is expected to reach 1.25 m³/day in 2032, up from 1.00 

m³/day in 2022. The total volume of waste generated by offices is expected to reach 1.10 m³/day in 2032, 

up from 0.90 m³/day in 2022. The total volume of waste generated by schools is expected to reach 0.55 

m³/day in 2032, up from 0.45 m³/day in 2022. 

The projections indicate that waste generation from minimarkets, markets, and restaurants is 

also expected to increase over the next decade, albeit at a lower rate than domestic residences. The total 

volume of waste generated by minimarkets is expected to reach 0.07 m³/day in 2032, up from 0.06 m³/day 

in 2022. The total volume of waste generated by markets is expected to reach 0.15 m³/day in 2032, up from 

0.13 m³/day in 2022. The total volume of waste generated by restaurants is expected to reach 0.45 m³/day 

in 2032, up from 0.40 m³/day in 2022.  
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3.5. Planning Integrated Waste Processing Facility’s RDF 

3.5.1. Transport Units 

The transport units are crucial for moving waste from various waste temporary places to the 

integrated waste processing facility’s RDF. The number of dump trucks allocated for this task is 14 in 

service area 1 and 10 in service area 2. This allocation is likely based on the volume of waste generated in 

each service area, considering the population size and waste generation rates. Ensuring the right number 

of transport units is critical to maintaining a steady flow of waste into the facility, preventing any backlog 

that could disrupt the processing cycle. Previous studies on RDF facilities, such as those in Europe, often 

optimize the number of transport units based on advanced waste volume predictions and real-time data 

collection. For instance, in a study by Haar (2023) on RDF facilities in Germany, transport logistics were 

optimized using GPS and RFID tracking to minimize fuel consumption and reduce emissions (Haar, 

2023). The current design could potentially benefit from incorporating similar technologies to enhance 

efficiency. 

 

3.5.2. Weighbridge 

The weighbridge serves as a critical control point, ensuring that the amount of waste entering 

the facility is accurately measured and recorded. The standard dimensions for weighbridges in both 

service areas are 6 m x 2.5 m x 4 m, indicating a standardized approach to monitoring waste intake. 

Accurate measurements are essential for maintaining records, calculating processing needs, and 

monitoring the efficiency of waste collection and transport. Studies such as that by Gautam et al. (2022) 

emphasize the importance of precision in weighbridge operations to ensure accurate data for waste 

management planning (Gautam et al., 2022). In some cases, weighbridges are integrated with automated 

data logging systems that feed directly into a central management system, reducing human error and 

improving data accuracy. The current design could be enhanced by integrating such automated systems 

for more precise tracking. 

 

3.5.3. Picking Bay Unit 

The picking bay unit is designed for waste sorting and transit. It is divided into two parts: one for 

transit to the shredding unit and another for sorting large volume waste, such as logs and large metal 

scraps. The planning of this unit ensures that waste is adequately sorted before it is shredded, which is 

vital for the efficiency of subsequent processes. The dimensions of the picking bay reflect the need for 

space to handle varying types and volumes of waste, with larger dimensions in service area 1 (13 m x 25 m 

x 4.1 m) compared to service area 2 (10 m x 22.5 m x 4.1 m). This difference could be attributed to the 

higher volume of waste or more diverse waste types in service area 1. A study by Lubongo and Alexandridis 

(2022) on RDF production facilities in the Netherlands showed that advanced mechanical sorting 

technologies, such as automated picking and optical sorting systems, greatly improve the efficiency and 

accuracy of the sorting process (Lubongo & Alexandridis, 2022). The manual or semi-manual sorting 

approach in the current design might be compared to these automated systems for potential 

improvements in throughput and labor costs. 

 

3.5.4. Shredding Unit 

The shredding unit is designed to reduce the size of waste materials, making them easier to 

process in later stages. The unit is planned with specific dimensions for the shredder and waste container 

bays in both service areas, ensuring that waste is uniformly shredded. The dimensions, with a shredder 

size of 4 m x 3 m x 2.4 m, and container bays in service area 1 being 21 m x 21 m x 2 m and in service area 

2 being 17 m x 17 m x 2 m, suggest a focus on ensuring that the shredding process is efficient and that 

there is sufficient capacity to handle the shredded waste. Previous research, including work by Sharma et 

al. (2022), highlights the importance of shredding technology in determining the quality of RDF produced 

(Sharma et al., 2022). In some studies, the use of high-torque, low-speed shredders has been 
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recommended to ensure consistent particle size and minimize energy consumption. Comparing the 

shredding technology in the current design with these advanced options could reveal opportunities for 

enhancing the RDF quality or reducing operational costs. 

 

3.5.5. Biodrying Unit 

The biodrying unit is a critical component, aiming to reduce the moisture content of waste to 

about 25%. This process involves several elements, including blowers for aeration, biodrying bays, 

aeration pipes, leachate distribution systems, and quality control mechanisms. The biodrying unit's 

design, with dimensions of 30 m x 10 m x 2 m in service area 1 and 36 m x 12 m x 2 m in service area 2, 

reflects the need for a spacious and controlled environment to facilitate effective drying. The presence of 

multiple biodrying bays (8 units in service area 1) suggests a capacity for handling large volumes of waste, 

ensuring that the drying process does not become a bottleneck in the RDF production. Studies such as 

that by Edo-Alcón et al. (2024) have explored different biodrying methods and their impact on RDF 

quality. Innovations like dynamic aeration controls, which adjust airflow based on real-time moisture 

readings, have been shown to improve drying efficiency and reduce energy use (Edo-Alcón et al., 2024). 

The current biodrying unit design could potentially integrate these technologies to optimize performance 

further. 

 

3.5.6. Screening Unit 

The screening unit plays a pivotal role in separating waste into different fractions based on size 

after shredding and drying. The planned dimensions for the screening unit and container bays reflect the 

need to efficiently sort waste into inert materials, RDF product, and reject material that requires further 

shredding. The design, including screener dimensions of 2 m x 2.3 m x 1.27 m and container bays in service 

area 1 of 7 m x 7 m x 2 m, ensures that waste is properly categorized, enhancing the quality of the final 

RDF product and optimizing the overall efficiency of the facility. A study by Santos et al. (2023) on RDF 

facilities in Spain showed that integrating screening with advanced material separation technologies, 

such as ballistic separators and air classifiers, can improve the segregation of RDF from inert materials, 

enhancing the calorific value of the RDF produced (Santos et al., 2023). The current design could be 

compared to these technologies to determine if additional screening methods could enhance RDF quality. 

 

3.5.7. RDF Loading Unit 

Finally, the RDF loading unit is responsible for transporting the RDF product to companies that 

will utilize it as fuel. With a capacity of 20 tons per truck and planning for 2 trucks in each service area, 

this unit is crucial for ensuring that the RDF is promptly delivered to its final destination. The efficient 

design of this unit ensures that the facility can maintain a continuous output of RDF, supporting its role 

in waste-to-energy conversion. Previous studies, such as those by Chingono and Mbohwa (2023), 

highlight the importance of RDF loading units in maintaining the supply chain's efficiency. Automated 

loading systems that reduce the turnaround time of trucks and improve the safety of operations have 

been implemented in various facilities (Chingono & Mbohwa, 2023). Comparing the current design with 

such automated systems might reveal opportunities to increase operational efficiency and safety. 

 

3.5.8. Leachate Treatment  

Leachate Treatment planning aims to treat of removed water level from the biodrying process 

that became leachate. The results of IPL planning in service area 1 and service area 2 are presented in 

Table 6 

The detailed planning of each unit within the integrated waste processing facility’s RDF facility 

highlights the complexity and precision required to manage waste effectively and produce RDF. Each 

unit's dimensions and capacities are carefully calculated to meet the specific needs of the service areas, 

considering factors like waste volume, type, and processing requirements. This integrated approach not 
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only ensures that the facility operates smoothly but also maximizes the efficiency of waste processing and 

RDF production, contributing to sustainable waste management and energy recovery. 

 

Table 6. Dimensions integrated waste processing facility’s RDF Unit Planning for Service Area 1 and 

Service Area 2 
 

Processing 

Units 

Dimensions 

Service Area 1 Service Area 2 

Collector Pool 10m x 10m x 0.6m 9m x 9m x 0,6m 

Anaerobic Pool 4.7m x 9.4m x 3m 4.4m x 8,4m x 3m 

Facultative Pool 14.3m x 28,6m x 2m 13,2m x 26.4m x 2m 

Maturation Pool 10.6m x 21,2m x 1m 9.8m x 19.5m x 1m 

Wetlands 8.3m x 16.6m x 0.85m 7.7m x 15.4m x 0.85m 

 

3.6. Material Balance 

In each processing waste process through the units up planned there are always changes in the 

amount of weight and volume. The changes through each unit processing are presented in the balance 

sheet material. The material balance in service area 1 and service area 2 in Figure 3 and Figure 4, 

respectively. The provided figures depict a material balance analysis for a biodrying process in a specific 

service area, focusing on the transformation of waste material into different products. The process begins 

with waste generation, followed by sorting and shredding. The shredded material then undergoes 

biodrying, reducing its volume and transforming it into a more stable form (Zaman et al.). The biodried 

material is then screened to separate it into three products: product, reject, and inert. 

The analysis presents two perspectives: by volume and by weight. The volume analysis shows the 

flow of waste through different stages, including generation, sorting, shredding, biodrying, screening, and 

product output. The analysis highlights the volume reduction achieved through biodrying and screening 

processes, as well as the distribution of the final product, reject, and inert materials. The weight analysis 

focuses on the mass flow of waste, tracking its transformation from the initial generation stage through to 

the final product output. The analysis demonstrates the weight reduction achieved through biodrying and 

screening processes, as well as the distribution of the final product, reject, and inert materials in terms of 

weight. The analysis provides valuable information on the efficiency and effectiveness of the biodrying 

process. It reveals the volume and weight reduction achieved, as well as the distribution of the final 

products. This information can be used to optimize the process, improve resource utilization, and reduce 

the environmental impact of waste management (Jalaei et al., 2021). 

  
(a) 



Hardyanti et al. 2024. Implementing Biodrying Method for Waste Processing in Salatiga City.  

J. Presipitasi, Vol 21 No 3: 696-711 

 

 
707 

  
(b) 

Figure 3. Material Balance RDF Service Area 1. (a) By Volume. (b) By Weight 

  
(a) 

  
(b) 

Figure 4. Material Balance RDF Service Area 1. (a) By Volume. (b) By Weight 

 

3.7. RDF Yield and Selling Value 

Waste processing with biodrying method produces a product in the form of RDF that can benefit 

as the material burn alternative to coal, so own sell values. Following results analysis of product and value 

selling RDF in Region 1, which is presented in Table 7. Analysis results in product and value selling RDF 

in Region 2, which is presented in Table 8. 
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Table 7. Results of RDF Sales in Service Area 1 
 

Year RDF results 

(ton) 

Price Sell / Ton (IDR) Total Sales (IDR) 

2023 26.48 420,000.00 3,722,985,436.13 

2024 26.69 441,000.00 4,014,213,832.42 

2025 26.90 463,050.00 4,327,111,765.21 

2026 27.12 486,202.50 4,663,246,617.96 

2027 27.33 510,512.63 5,024,296,333.85 
 

Table 8. Results of RDF Sales in Service Area 2 
 

Year RDF results 

(ton) 

Price Sell / Ton (IDR) Total Sales (IDR) 

2023 26.69 420,000.00 4,091,941,318.58 

2024 26.90 441,000.00 4,330,350,871.62 

2025 27.12 463,050.00 4,582,815,173.99 

2026 27.33 486,202.50 4,850,190,016.62 

2027 27.55 510,512.63 5,133,383,494.25 

 

4. Conclusions 
This study concludes the planning of waste processing with biodrying method in two service areas 

of Salatiga City District in Salatiga City, which the amount of existing waste generation in service area 1 

(District Tingkir and District Argomulyo District) in the domestic sector is 0.362 kg/person/day and 4.019 

liters/person/day and in the non-domestic sector is 208.6 kg/unit/day and 1895.12 m3/unit/day, while the 

projected waste generation in service area 1 in 2032 is 63.79 tons/day and 679.41 m3/day. The amount of 

existing waste generation in service area 2 (District Sidorejo and District Sidomukti) in the domestic sector 

is 0.339 kg/person/day and 3.124 m3/person/day and in the non-domestic sector as much as 302.65 

kg/unit/day and 2149.95 m3/unit /day, while the projected waste generation in service area 2 in 2032 is 

54.24 tons/day and 447.28 m3/day. Waste processing planning with the biodrying method (TPST RDF) in 

the two service areas of Salatiga City is equipped with internal processing units, namely the Transport 

Units, Weighbridge, Picking Bay, Shredding Unit, Biodrying Unit, Screening Unit, RDF Loading Units, 

and Leachate Treatment Unit (IPL). In planning in service area 1 in 2032, it has a potential RDF production 

of 11159.03 tons/year with a sales value of IDR 7,270,755,009 / year. In planning in service area 1 in 2032, it 

has a potential RDF production of 10471.09 tons/year with a sales value of IDR 6,822,524,206/year 
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