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ABSTRAK

Peningkatan aktivitas penduduk dan ekonomi di Kabupaten Hulu Sungai Tengah
menyebabkan peningkatan timbulan sampah yang belum diimbangi dengan
sistem pengolahan yang optimal. Tempat Pengolahan Sampah Terpadu (TPST)
Desa Telang direncanakan untuk mengolah sampah menjadi Refuse Derived Fuel
(RDF) dan kompos, namun fasilitas ini masih dalam tahap perencanaan sehingga
berpotensi menimbulkan risiko operasional pada saat beroperasi nantinya.
Penelitian ini bertujuan untuk menganalisis tingkat risiko dan menentukan
pengendalian risiko kegiatan operasional TPST Desa Telang. Metode yang
digunakan adalah Failure Mode and Effects Analysis (FMEA) yang diintegrasikan
dengan Risk Matrix 5x5, dilanjutkan dengan Root Cause Analysis (RCA)
menggunakan pendekatan 5-Why, serta divalidasi melalui expert judgment. Hasil
penelitian mengidentifikasi 28 risiko pada unit-unit proses utama dan 6 risiko pada
unit penyimpanan limbah bahan berbahaya dan beracun (B3), dengan total 34
risiko operasional. Seluruh risiko pada proses utama (100%) berada pada zona
sedang (hijau) berdasarkan Risk Matrix, dengan 23 risiko berkategori prioritas
utama (RPN 101-200). Risk Priority Number (RPN) tertinggi diperoleh pada
keausan screw press (170,7) dan pengeringan tidak merata pada rotary dryer
(158,5). Unit penyimpanan limbah B3 menunjukkan tingkat kesesuaian terhadap
PP 22/2021 dan Permen LHK 6/2021 sebesar 59,1%, dengan risiko tertinggi
berupa masa simpan limbah yang melebihi batas waktu (RPN 210). Analisis RCA
mengungkap bahwa akar penyebab utama risiko adalah belum tersedianya data
karakterisasi sampah lokal dan belum disepakatinya standar kualitas RDF dengan
calon pembeli. Sebanyak 28 rekomendasi pengendalian risiko disusun, didominasi
oleh tindakan preventif (85,7%), meliputi studi karakterisasi sampah, revisi
spesifikasi teknis alat, penyusunan standar kualitas RDF, penyusunan SOP
operasional dan K3, serta revisi desain dan kelengkapan dokumen unit
penyimpanan limbah B3. Seluruh hasil analisis telah divalidasi dengan tingkat
persetujuan 100% dari ahli, sehingga dinyatakan valid dan dapat menjadi acuan
bagi perbaikan desain dan kesiapan operasional TPST Desa Telang sebelum
dioperasikan.

Kata kunci: TPST, risiko operasional, FMEA, Risk Matrix, Root Cause Analysis,
limbah B3.



ABSTRACT

The increase in population and economic activity in Hulu Sungai Tengah Regency
has led to a rise in waste generation that has not been matched by an optimal
treatment system. The Integrated Waste Processing Facility (TPST) in Telang
Village is planned to process waste into Refuse Derived Fuel (RDF) and compost;
however, the facility is still in the planning stage and therefore carries potential
operational risks once it becomes operational. This study aims to analyze the level
of risk and determine risk controls for the operational activities of TPST Telang.
The method used is Failure Mode and Effects Analysis (FMEA) integrated with a
5x5 Risk Matrix, followed by Root Cause Analysis (RCA) using the 5-Why
approach, and validated through expert judgment. The results identified 28 risks in
the main process units and 6 risks in the hazardous and toxic waste (B3) storage
unit, totaling 34 operational risks. All risks in the main process (100%) fall within
the medium (green) zone based on the Risk Matrix, with 23 risks classified as top
priority (RPN 101-200); the highest Risk Priority Number (RPN) values were found
in screw wear at the screw press unit (170.7) and uneven drying in the rotary dryer
(158.5). The B3 storage unit showed a compliance level of 59.1% with PP 22/2021
and Permen LHK 6/2021, with the highest risk being storage time exceeding the
allowable limit (RPN 210). The RCA revealed that the main root causes of the risks
were the absence of local waste characterization data and the lack of an agreed
RDF quality standard with prospective buyers. A total of 28 risk control
recommendations were developed, dominated by preventive actions (85.7%),
including waste characterization studies, revision of equipment technical
specifications, establishment of RDF quality standards, preparation of operational
and occupational health and safety (K3) procedures, as well as design revisions
and completion of documents for the B3 storage unit. All analysis results were
validated with a 100% approval rate from three experts, thus being declared valid
and serving as a reference for design improvement and operational readiness of
TPST Telang prior to its operation.

Keywords: TPST, operational risk, FMEA, Risk Matrix, Root Cause Analysis,
hazardous waste.
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