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ABSTRAK 

Penelitian ini bertujuan untuk menganalisis dampak lingkungan dari setiap tahapan 

kegiatan operasional di Terminal Khusus Batubara PT XYZ dengan menggunakan 

pendekatan Life Cycle Assessment (LCA). Metode LCA yang digunakan mengacu 

pada SNI ISO 14040:2016, meliputi empat tahapan utama yaitu penentuan tujuan 

dan ruang lingkup, analisis inventori, penilaian dampak lingkungan, dan 

interpretasi hasil. Batasan sistem penelitian ini adalah gate to gate, dengan unit 

fungsional 1 ton produk batubara yang diproses dalam sistem operasional 

terminal. Inventarisasi dilakukan terhadap seluruh input dan output lingkungan 

pada setiap tahapan operasional, mulai dari coal barging, barge in loading, coal 

receiving, coal stockpiling, water treatment stockpiling, coal reclaiming from 

stockpile, hingga shiploading to vessel by mother vessel. Pengolahan data 

inventaris awal dilakukan menggunakan Microsoft Excel dan penilaian dampak 

lingkungan dilakukan menggunakan SimaPro 9.0.0.48 dengan 3 metode penilaian 

dampak yaitu CML-IA Baseline, ReCiPe 2016 Midpoint (H), dan Cumulative 

Energy Demand (CED). Penilaian mencakup 12 kategori dampak lingkungan yaitu 

Global Warming Potential 100a (GWP 100a), Ozone Layer Depletion, Acidification, 

Eutrophication, Abiotic Depletion (fossil dan non-fossil), Human Toxicity 

(carcinogenic dan non-carcinogenic), Water Consumption, Land Use Change, 

serta Penggunaan Energi (renewable dan non-renewable). Hasil analisis 

menunjukkan bahwa proses water treatment stockpiling merupakan hotspot utama 

dalam sistem, dengan kontribusi penggunaan energi non-renewable sebesar 

47382,702 MJ yang berasal dari penggunaan bahan kimia dalam proses 

pengolahan air. Proses coal barging juga tergolong sebagai hotspot signifikan 

dengan kontribusi penggunaan energi non-renewable sebesai 32708,282 MJ yang 

disebabkan oleh pembakaran bahan bakar. Kedua tahapan ini memberikan 

dampak paling dominan, sehingga perlu menjadi prioritas dalam strategi 

pengelolaan lingkungan bekelanjutan. Rekomendasi pengelolaan mencakup 

pengurangan penggunaan bahan kimia melalui penerapan media filtrasi berbasis 

bahan organik dan melakukan optimalisasi efisiensi penggunaan bahan bakar. 

Kata Kunci: Life Cycle Assessment, Gate to Gate, SimaPro 4.0.0.48, ReCiPe 

2016 Midpoint (H), CML-IA Baseline, Cumulative Energy Demand, Terminal 

Khusus Batubara, Hotspot 
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ABSTRACT 

This study aims to analyze the environmental impacts of each operational stage at 

the Special Coal Terminal of PT XYZ using the Life Cycle Assessment (LCA) 

approach. The LCA method follows the SNI ISO 14040:2016 standard, which 

consists of four main phases: goal and scope definition, inventory analysis, impact 

assessment, and interpretation. The system boundary applied in this study is gate 

to gate, with a functional unit of 1 ton of coal processed through the terminal's 

operational system. The inventory covers all environmental inputs and outputs 

across each operational stage, including coal barging, barge in-loading, coal 

receiving, coal stockpiling, water treatment stockpiling, coal reclaiming from 

stockpile, and shiploading to vessel by mother vessel. Initial inventory data 

processing was conducted using Microsoft Excel, while environmental impact 

assessment was carried out using SimaPro version 9.0.0.48, employing three 

impact assessment methods: CML-IA Baseline, ReCiPe 2016 Midpoint (H), and 

Cumulative Energy Demand (CED). The assessment includes twelve 

environmental impact categories, namely Global Warming Potential 100a (GWP 

100a), Ozone Layer Depletion, Acidification, Eutrophication, Abiotic Depletion 

(fossil and non-fossil), Human Toxicity (carcinogenic and non-carcinogenic), Water 

Consumption, Land Use Change, and Energy Use (renewable and non-

renewable). The analysis results show that the water treatment stockpiling process 

is the main hotspot in the system, with a Energy Use non-renewable contribution 

of 47382,702 MJ, mainly resulting from the use of chemicals in the water treatment 

process. The coal barging process also represents a significant hotspot, 

contributing 32708,282 MJ of Energy Use non-renewable due to fuel combustion. 

These two stages generate the most dominant environmental impacts and 

therefore must become a priority in sustainable environmental management 

strategies. Recommended actions include reducing chemical usage by applying 

organic-based filtration media and optimizing fuel use efficiency. 

Keywords: Life Cycle Assessment, Gate to Gate, SimaPro 9.0.0.48, ReCiPe 2016 

Midpoint (H), CML-IA Baseline, Cumulative Energy Demand, Special Coal 

Terminal, Hotspot 
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