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ABSTRACT

The pile of garbage is getting higher and land is starting to be limited at the Mandung TPA in
Tabanan Regency to accommaodate all the volume of incoming waste. The government's efforts to
overcome the waste problem are by implementing independent waste management starting from the
village through the TPS3R program. Currently, out of 133 villages in Tabanan Regency, only 11
villages have implemented and have TPS3R. One of the 11 TPS3R is the TPS3R KMS Bayu Suci
in Batannyuh Village, Marga District. This study aims to determine the suitability of the capacity of
the waste management site at TPS3R KSM Bayu Suci based on the standard of space requirements
referring to the Technical Guidelines for the Implementation of Labor-Intensive Activities of the
Directorate General of Human Settlements 2020. The importance of this research is to anticipate
future problems that arise due to an increase in the volume of waste. but both in terms of processing
equipment and land is not sufficient. The results of this study will show the extent and number of
ideal equipment needed in maximizing the TPS3R program. The method used in this research is
descriptive quantitative method by describing descriptively the data obtained in the field. The main
data were obtained from the management of the Bayu Suci KSM and the Tabanan Regency
Environmental Service. Based on the results of the study, that the minimum area of land required to
maximize the service of TPS3R KSM Bayu Suci is 402 m2 with a minimum composting area of
201 m2. The composting system uses the drum method of 840 units. Based on current conditions,
TPS3R KSM Bayu Suci has met the minimum land standard suitability by having a land area of
500m2, but it is still lacking in terms of hangar area for composting area which is only 75 m2 and
the need to improve infrastructure to maximize waste processing services.
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INTRODUCTION

Garbage is all kinds of waste generated as a result of human and animal activities, which can be in
the form of solids that are considered useless or unwanted (Tcobanoglous, 1993 in Sitanggang et al.,
2017). In Law Number 8 of 2008 concerning Waste Management, it is stated that everyone in the
process of managing household waste and similar household waste is required to reduce and handle
waste in an environmentally sound manner. In addition, the Regulation of the Minister of Public
Works of the Republic of Indonesia Number/3/PRT/M/2013 concerning the Implementation of
Waste Infrastructure and Facilities in the Handling of Household Waste and Types of Household
Waste, emphasizes that waste management and reduction from source is the responsibility of all
parties. from government and society. The active role of community leaders, Non-Governmental
Organizations (KSM) or the government is very much needed in the current condition, where the
process of sorting and reducing waste from the source, especially household waste is still inadequate.

Waste management with a 3R-based concept (Reduce-Reuse-Recycle) really needs to be developed
to anticipate waste problems and the dangers of environmental pollution that are increasing every
day and to fulfill the concept of waste management towards zero waste (Sitanggang et al., 2017).
The Reduce-Reuse-Recycle Waste Management Program (TPS3R) is a government program that is
carried out with a pattern of community empowerment in processing waste on a communal or
regional scale, including for low-income communities and/or those living in dense and slum
settlements, and not separated from government assistance. TPS3R carries the concept of waste
processing by reducing the amount of waste and/or improving the characteristics of the waste, then
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the waste that cannot be processed at TPS3R will be further processed at the Final Processing Site
(TPA) for waste (Directorate General of Cipta Karya, 2020).

The process of sorting waste by sorting waste into two parts, namely organic waste and non-organic
waste is a standard processing process required in the TPS3R program. Organic waste is then
processed biologically to produce compost (Sulistyorini, 2005). Meanwhile, non-organic waste will
be recycled and managed by a waste bank so that it has economic value and increases people's
income (Anasstasia & Azis, 2021; Selomo et al., 2016). Finally, the residue from TPS3R in the form
of inorganic waste is transported to the landfill. In addition to the community as the main actor in
the TPS3R program, the private sector plays a major role in waste management, especially providers
of funds and the private sector still lacks awareness of the importance of managing waste directly
from the source (Jati, 2013; Manuaba, 2014; Manurung, 2013). The operational costs of waste
transportation are estimated to spend around 50-70% of the total costs incurred in waste management
in an area (Hidayat, 2013).

The condition of the Mandung Final Disposal Site (TPA) belonging to Tabanan Regency, which is
located in Sembung Gede Village, Kerambitan District, is increasingly worrying, given the
increasing pile of garbage and limited land to accommodate all incoming waste volumes. Currently,
TPA Mandung has a land area of 2.70 ha, with the amount of waste that is accommodated
approximately 250,800 m3 and the height of the waste is up to 20 meters (IDNTimes, 2020).
Increasing the amount of waste from year to year will cause pollution such as water, soil, air
pollution and reduce the aesthetic value of the environment (Dartika & Sueb, 2021). Based on data
from the Tabanan Regency Environmental Service, TPA Mandung, in 2020 it will manage 20
m3/day of organic waste, 25 m3/day of inorganic waste, and 208 m3/day of residual waste. The
amount of waste generation based on the area of land function shows that the area that has the highest
amount of generation is the area that has a relatively large population with urban activities (Budiana
& Maryono, 2017). Limited land for final waste collection and disposal, as well as limited funds for
waste transportation are one of the obstacles faced in solving the current waste problem (Pandie,
2013; Sahil et al., 2016).

The efforts made by the Tabanan Regency Government through the Tabanan Regency Regional
Regulation Number 7 of 2017 concerning Prevention and Quality Improvement of Slum Housing
and Slum Settlements to overcome the waste problem, one of which is by implementing independent
waste management starting from the village with community empowerment through the TPS3R
Program. Through a community participatory approach to the TPS3R Program, in managing waste,
the community is expected to be able to position themselves in every activity to jointly solve the
waste problem and are expected to be able to act on the basis of common interests (Setiadi, 2015).
This activity is considered capable of improving the quality of the environment and quality of life
as well as changing community attitudes regarding waste reduction and management (Puspitawati
& Rahdriawan, 2012). To date, Tabanan Regency has established 14 TPS3Rs, one of which is
TPS3R in Batannyuh Village, Marga District. TPS3R KSM Bayu Suci itself was built in 2016 on
an area of 500 m2. The scope of service for the Bayu Suci KSM TPS3R is Banjar Umadiwang with
a total population of 135 families. Based on the data obtained, the volume of waste that enters the
TPS3R KSM Bayu Suci is 6 m3/day and the volume of residue that comes out is 2 m3/day.
Batannyuh Village is located in a slum area with a moderate level of slums based on the Tabanan
Regent's Decree on Determining the Location of Slum Housing and Slum Settlements in Tabanan
Regency in 2015. One of the indicators for determining housing and slum areas is the management
of household waste.

Based on previous research, many household activities cause a lot of kitchen waste or food waste so
that compostable waste has a higher composition than plastic and paper waste (Achmad et al., 2015;
Raharjo & Geovani, 2015; Ratya & Herumurti, 2017) . In waste management, the amount of waste
generated can help predict the volume of waste generated in the future so that it can be used to plan
the volume of waste to be served and calculate the need for area and infrastructure to maximize
services in waste management (Budiana & Maryono, 2017; Paramita et al. al., 2018). One of the
main factors affecting the performance of waste management is operational technical factors, where
this factor is related to the availability of facilities and infrastructure in waste management
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(Susilawati & Wahyono, 2019). To determine the concept of the waste management system and the
level of need for facilities and infrastructure in waste management in an area, the data required
includes data on waste generation, composition, and characteristics (Wahyudin et al., 2020).

The purpose of this study was to determine the suitability of land area and infrastructure
requirements for the management of TPS3R KSM Bayu Suci in Batannyuh Village, Marga District,
Tabanan Regency to evaluate and maximize waste management services.

RESEARCH METHODS

The research was conducted at TPS3R KSM Bayu Suci located in Batannyuh Village, Marga
District, Tabanan Regency. The tools used to support this research consist of computers with
specifications that are able to operate software including ArcMap 10.3, Microsoft Word, and
Microsoft Excel. The method used in this research is descriptive quantitative method, which is a
research method that describes or describes the data as it is based on data analyzes obtained in the
field. The initial data related to the volume of waste per day was obtained directly from the TPS3R
Bayu Suci and then the data was analyzed using a standard calculation of area and building
requirements.

In this study, the data used are primary data, namely the condition of the TPS3R KSM Bayu Suci,
management data and the volume of waste handling based on the results of observations and reports
of Field Facilitators at the Tabanan Regency Environmental Service. As well as secondary data,
namely the Technical Guidelines for the Implementation of Labor-Intensive Activities of the
Directorate General of Human Settlements. TPS3R KSM Bayu Suci is located in Banjar
Umadiwang, Batannyuh Village, Marga District, Tabanan Regency. This TPS3R stands on 500 m2
of land with a hangar area of 72 m2 and an office area of 16 m2. This TPS3R was built in 2016 and
has been running for almost 5 years. The current number of workers is 5 people with a schedule for
transporting waste 2-3 times a week. Based on data obtained from the Chairman of the Bayu Suci
KSM, | Wayan Suwastika, the total population served by TPS3R is 180 families. Waste composting
is carried out using the 100 litre capacity drum method. Currently, there is 1 unit composting
machine which is in a badly damaged condition. The transportation system uses a 3-wheeled
motorcycle tub and currently only has 1 unit.

T
'

Figure 1. Research Locations in District Marga. Source: Analysis results, 2021.

328



ASTONJADRO: CEAESJ pISSN 2302-4240
elSSN 2655-2086
Volume 11, Issue 2, June 2022, pp.326-332

DOI: http://dx.doi.org/10.32832/astonjadro.v11i2

Analysis of Composting Land Needs

Analysis of the need for TPS3R land area based on the composting system using a guide document
by the Directorate General of Human Settlements. The calculations used in determining the area
required for TPS3R land are:

Table 1. TPS3R Land Calculation

Calculation
Composting Volume
Service capacity : _Number of KK x number of people per KK
Total heap of garbage : _Number of people x waste generation
Volume of organic waste . % organic waste x volume of waste per day
Total composting volume . Composting time x volume of waste per day
Volume of Each Drum Composer
Drum volume ;@ x1?xhigh (m%
Number of Drum Composers
Number of composter drums . total volume of composting : volume of compost
generation
Total Area of Land Requirement
Room one unit composter drum . length x width total space requirement
Total land requirement : number of composter drum needs x space for 1

unit of composter drum

Source: Directorate General of Human Settlements (2020)
RESULTS AND DISCUSSION

In determining the level of facilities and infrastructure for TPS3R management, it is necessary to
measure the generation and composition of waste.

a. ldentification of Waste Generation
Based on the data obtained, the volume of waste generated at the TPS3R KSM Bayu Suci is 6
m3/day or the equivalent of 2,202 kg/day. With 180KK services, the weight of waste
generation per person is 2.45 kg/person/day.

b.  Garbage Composition
Based on data obtained from interviews, the types of waste that are processed at TPS3R Bayu
Suci are organic and inorganic waste. The percentage of compost type of waste is obtained
from the ratio of the total volume of waste per day as much as 6 m3/day and residue as much
as 2 m3/day. Based on the comparison results, processed organic waste is 67% or 4.02 m2/day
and inorganic waste is 33% or 1.98 m3/day. Based on the existing volume, the weight of
organic waste that is processed is 1,475.34 kg/day and inorganic waste with a weight of 726.66
kg/day.

c.  Waste Density
Waste density is calculated using data and measurement results of waste generation, referring
to SNI 19-2964-1994. Based on the calculation results, the density of waste with a volume of
6 m3is 3,670 kg/m3 or 0.367 tons/m3.

Analysis of Composting Land Needs

The composting technique used at TPS3R Bayu Suci is composting of waste which is carried out in
a closed manner using a drum to get compost and liquid fertilizer. The dimensions of the drum used
are 0.5 m x 1 m x 1.3 m. The calculation of the total volume of composting can be seen in Table 2.

Table 2. Calculation of Composting Facility Needs

Description Amount Unit
Drum Composter Dimensions
Drum Diameter : 0,5 m
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Description Amount Unit

Drum Length : 1 m
Drum Total Length : 1,3 m
Total Volume of Composting Garbage

Number of KK services : 180 KK
Number of services : 900 Person
Total waste generation : 6 m3/day
Percentage of organic waste : 67 %
Volume of organic waste : 4,02 m3/day
Garbage density : 367 kg/m?®
Heap of organic waste : 1,47 ton/day
Heap of organic waste : 1.470 kg/day
Composting time : 21 Day
Total composting volume : 84,42 m3/day
Compost Pile Volume = Drum Volume

Drum Volume ; 0,10048 m3
Number of Drum Composer Needs

Drum Needs : 840 unit
Scape between at the end of the drum : 0,2 m
Length per drum unit : 0,4 m
Width per compost unit : 0,6 m
Room one drum unit ; 0,24 m?
Total space requirement : 201 m?

Source: analysis results (2021).

Based on the results of the needs analysis, the required land area for the drum composting method
is 201 m2 with a need for 840 composter units and an estimated composting time of 21 days.

TPS3R Area Calculation Analysis

The minimum calculation of TPS3R land area is based on Circular of the Directorate General of
Human Settlements Number: 03/SE/DC/2020 concerning Technical Guidelines for the
Implementation of Labor-Intensive Activities of the Directorate General of Human Settlements,
consisting of composting land of 50%, segregation land of 10%, filtering/ 15% for packaging, 10%
for warehouses, 5% for barracks for stalls, 5% for residue accumulation areas, and 5% for office
buildings.

Based on the results of the calculation of the need for composting space, it takes a land area of 201
m2, so that the required TPS3R area can be seen in Table 3.

Table 3. Calculation of TPS3R Space Requirements

No Description Amount Unit

1  Total Land Area : 402 m?
2 Composting land : 201 m?
3 Sorting land : 40,2 m?
4 Screening/packaging field : 60,3 m?
5  Warehouse : 40,2 m?
6  The barracks place : 20,1 m?
7 Residual accumulation area : 20,1 m?
8  Office : 20,1 m?

Source: analysis results (2021)
CONCLUSION

The area of TPS3R KSM Bayu Suci currently exceeds the minimum area to serve waste
management in Batannyuh Village. However, in terms of infrastructure, it is still inadequate and
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very far below the minimum service standard to maximize waste management. It is necessary to
expand the hangar to accommodate and process the volume of waste generated every day.
Improving infrastructure and waste processing technology as a solution to minimize land
expansion, considering that the volume of household waste will continue to increase following
population growth.

ACKNOWLEDGEMENT

I would like to thank the Advisory Lecturer and the Tabananan Regency Environmental Service
who assisted in this research.

REFERENCES

Achmad, 1., Sudarma, I. M., & Paturusi, S. A. (2015). Strategi Penentuan Lokasi Dan Kebutuhan
Lahan Tps (Tempat Penampungan Sementara Sampah) Berdasarkan Fungsi Kawasan Di
Kota Denpasar. ECOTROPHIC : Jurnal Ilmu Lingkungan (Journal of Environmental
Science), 9(1), 80-89. (Indonesian). https://doi.org/10.24843/ejes.2015.v09.i01.p10

Anasstasia, T. T., & Azis, M. M. (2021). Life cycle assessment (LCA) kegiatan bank sampah di
pedesaan (Bank Sampah Asoka Berseri, Desa Sokosari, Tuban). Jurnal Pengelolaan
Lingkungan Berkelanjutan (Journal of Environmental Sustainability Management), 4(3),
537-551. (Indonesian). https://doi.org/10.36813/jplb.4.3.537-551

Budiana, M. N., & Maryono. (2017). Inisiatif Standarisasi Waktu Pengumpulan Sampah Di Kota
Salatiga. Jurnal Pembangunan Wilayah & Kota, 13(3), 353-367. (Indonesian).
https://doi.org/10.14710/pwk.v13i3.17479

Diartika, E. I. A., & Sueb. (2021). Studi Kasus Pencemaran Sampah dan Pengelolaan Sampah di
TPA Supit Urang Malang. Jurnal Pembangunan Wilayah & Kota, 17(1), 70-82.
(Indonesian).

Direktorat Jenderal Cipta Karya. (2020). Pedoman Teknis Pelaksanaan Kegiatan Padat Karya
Direktorat Jenderal Cipta Karya. In Surat Edaran Direktorat Jenderal Cipta Karya Nomor :
03/ Se/ Dc/2020. (Indonesian).

Hidayat, R. (2013). Evaluasi Sistem Angkutan Sampah Kota Kandangan Dengan Pemanfaatan
Sistem Informasi Geografis. Jurnal Wilayah Dan Lingkungan, 1(2), 201-214.
https://doi.org/10.14710/jwl.1.2.201-214. (Indonesian).

Jati, T. K. (2013). Peran Pemerintah Boyolali Dalam Pengelolaan Sampah Lingkungan Permukiman
Perkotaan (Studi Kasus: Perumahan Bumi Singkil Permai). Jurnal Wilayah Dan Lingkungan,
1(1), 1-16. (Indonesian). https://doi.org/10.14710/jwl.1.1.1-16

Pemerintah Republik Indonesia (2008). Undang-undang Nomor 8 Tahun 2018 tentang Pengelolaan
Sampah. (Indonesian).

Peraturan Daerah Kabupaten Tabanan Nomor 7 Tahun 2017 tentang Pencegahan dan Peningkatan
Kualitas Terhadap Perumahan Kumuh dan Permukiman Kumuh, (2017). (Indonesian).

Manuaba, I. (2014). Perilaku Masyarakat Dalam Pengelolaan Sampah Permukiman Di Kelurahan
Sempidi. Ruang-Space: Jurnal Lingkungan Binaan (Journal of The Built Environment), 1(2),
175-192. (Indonesian). https://doi.org/10.24843/JRS.2014.v01.i02.p06

Manurung, R. A. (2013). Peran Masyarakat dan Swasta dalam Pengelolaan Sampah di Kota Kecil
Jawa Tengah (Studi Kasus: Kawasan Kupang Kidul, Kota Ambarawa). Jurnal Wilayah Dan
Lingkungan, 1(3), 227-244. (Indonesian). https://doi.org/10.14710/jwl.1.3.227-244

Menteri Pekerjaan Umum Republik Indonesia. (2013). Peraturan Menteri Pekerjaan Umum
Republik Indonesia Nomor/3/PRT/M/2013 Tentang Penyelenggaraan Prasarana dan Sarana
persampahan dalam Penanganan Sampah Rumah Tangga Dan Sampah Sejenis Sampah
Rumah Tangga. (Indonesian).

Pandie, A. (2013). Pengelolaan Persampahan dalam Mendukung Perolehan Adipura di Kota

331


http://dx.doi.org/10.32832/astonjadro.v11i2

Ni Putu Krusita Candra Devi, Ciptadi Trimarianto
COMPATIBILITY OF WASTE MANAGEMENT PLACES AT TPS3R KSM BAYU SUCI, SUB-DISTRICT MARGA

Semarang. Jurnal Pembangunan Wilayah & Kota, 9(1), 11-19. (Indonesian).
https://doi.org/10.14710/pwk.v9i1.6500

Paramita, D., Murtilaksono, K., & Manuwoto, M. (2018). Kajian Pengelolaan Sampah Berdasarkan
Daya Dukung dan Kapasitas Tampung Prasarana Persampahan Kota Depok. Journal of
Regional and Rural Development Planning, 2(2), 104-117. (Indonesian).
https://doi.org/10.29244/jp2wd.2018.2.2.104-117

Puspitawati, Y., & Rahdriawan, M. (2012). Kajian Pengelolaan Sampah Berbasis Masyarakat
dengan Konsep 3R (Reduce, Reuse, Recycle) di Kelurahan Larangan Kota Cirebon. Jurnal
Pembangunan Wilayah & Kota, 8(4), 349-359. (Indonesian).
https://doi.org/10.14710/pwk.v8i4.6490

Raharjo, S., & Geovani, R. (2015). Studi Timbulan, Komposisi, Karakteristik, Dan Potensi Daur
Ulang Sampah Non Domestik Kabupaten Tanah Datar. Jurnal Teknik Lingkungan UNAND,
12(1), 27-37. (Indonesian).

Ratya, H., & Herumurti, W. (2017). Timbulan dan Komposisi Sampah Rumah Tangga di Kecamatan
Rungkut Surabaya. Jurnal Teknik ITS, 6(2), 2337-3520. (Indonesian).

Sahil, J., Muhdar, M. H. I. Al, Rohman, F., & Syamsuri, I. (2016). Sistem Pengelolaan dan Upaya
Penanggulangan Sampah Di Kelurahan Dufa-Dufa Kota Ternate. Jurnal Bioedukasi, 4(2),
478-487. (Indonesian).

Selomo, M., Birawida, A. B., Mallongi, A., & Muammar. (2016). Bank Sampah Sebagai Salah Satu
Solusi Penanganan Sampah Di Kota Makassar. Jurnal MKMI, 12(4), 232—240. (Indonesian).

Setiadi, A. (2015). Studi Pengelolaan Sampah Berbasis Komunitas pada Kawasan Permukiman
Perkotaan di Yogyakarta. Jurnal Wilayah Dan Lingkungan, 3(1), 27-38. (Indonesian).

Sitanggang, M. C., Priyambada, I. B., & Syafrudin. (2017). Perencanaan Sistem Pengolahan Sampah
Terpadu Studi Kasus RW 3, 4, dan 5 Kelurahan Bandar Harjo Kecamatan Semarang Utara
Kota Semarang. Jurnal Teknik Lingkungan, 6(1), 1-9. (Indonesian).

Sulistyorini, L. (2005). Pengelolaan Sampah dengan Cara Menjadikannya Kompos. Jurnal
Kesehatan Lingkungan Unair, 2(1), 77-84. (Indonesian).

Susilawati, S., & Wahyono, H. (2019). Kinerja Pelayanan Pengelolaan Sampah Berdasarkan
Pendapat Pedagang Dan Pengelola Pasar Di Pasar Talang, Kecamataan Gunung Talang
Kabupaten Solok. Jurnal Pembangunan Wilayah & Kota, 15(1), 58-69. (Indonesian).
https://doi.org/10.14710/pwk.v15i1.17718

Wahyudin, Fitriah, & Azwaruddin. (2020). Perencanaan Pengelolaan Sampah Di Pasar Dasan
Agung Kota Mataram Dengan Pendekatan Reduce, Reuse Dan Recycle (3R). Serambi
Engineering, 5(2), 1079-1089. (Indonesian). https://doi.org/10.32672/jse.v5i2.1959

332



