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ABSTRAK 

Batu bara masuk dalam golongan bahan tambang mineral organik 
tereksploitasi untuk memenuhi permintaan domestik dan ekspor yang memegang 
peran penting hingga mencapai 188,9 juta ton pada tahun 2022 untuk memenuhi 
kebutuhan dalam negeri. Penggunaan batu bara dialokasikan sebesar 81% untuk 
pembangkit listrik tenaga uap (PLTU). Kegiatan operasional penambangan batu 
bara membutuhkan energi dan tenaga dalam jumlah masif. Proses produksi batu 
bara menggunakan alat berat berbahan bakar fosil dapat berkontribusi sebagai 
penyumbang emisi dan berdampak terhadap lingkungan, Tujuan dari penelitian ini 
guna menganalisis jumlah emisi gas rumah kaca (GRK) berupa polutan CO2, CH4, 
dan N2O  serta asidifikasi (SO2). Selain itu, dilakukan pengkajian kontribusi 
dampak lingkungan dari proses produksi selama tahun 2022 per 1 ton batu bara 
berupa dampak Global Warming Potential (GWP100) dan Acidification Potential 
(AP) dengan metode life cycle assessment secara cradle to gate menggunakan 
software SimaPro 9.4.0.3. Estimasi emisi GRK dan asidifikasi yang dihasilkan 
selama periode tahun 2022 mencapai 171.276,42 ton CO2, 9,57  ton CH4, 63,50 
ton N2O, dan 744,76 ton SO2. Kontribusi dampak lingkungan berupa dampak 
GWP100 mencapai 29,5 kg CO2 eq/ton batu bara dan AP sebesar 1,76 × 10-1 kg 
SO2 eq/ton batu bara. Unit proses yang berkontribusi memberikan dampak paling 
tinggi dihasilkan dari unit proses overburden removal dengan kontribusi dampak 
GWP sebesar 22 kg CO2 eq/ton batu bara dan AP sebesar 1,33 × 10-1 kg SO2 
eq/ton batu bara yang disebabkan karena pada unit proses ini mengangkut 
material dalam jumlah yang besar sehingga meningkatkan kuantitas penggunaan 
unit dan konsumsi bahan bakar. 

 
Kata Kunci: Life cycle assessment, pertambangan, gas rumah kaca, asidifikasi, 
SimaPro   



v 
 

ABSTRACT 

Coal is classified as an exploited organic mineral resource used to meet domestic 
and export demand, playing a significant role with a production volume reaching 
188,9 million tons in 2022 to fulfill domestic needs. Coal usage is allocated to 81% 
for steam power plants (PLTU). Operational coal mining activities require massive 
amounts of energy and resources. The coal production process utilizing heavy 
machinery fueled by fossil fuels can contribute to emissions and have 
environmental impacts. The objective of this research is to analyze the amount of 
greenhouse gas (GHG) emissions in the form of CO2, CH4, and N2O, as well as 
acidification (SO2). Additionally, an assessment of the environmental impact of the 
production process during 2022 per ton of coal is conducted, focusing on Global 
Warming Potential (GWP100) and Acidification Potential (AP) using the cradle-to-
gate life cycle assessment method with SimaPro 9.4.0.3 software. The estimated 
emissions of GHGs and acidification generated during the 2022 period amount to 
171,276.42 tons of CO2, 9.57 tons of CH4, 63.50 tons of N2O, and 744.76 tons of 
SO2. The environmental impact contribution in terms of GWP100 reaches 29.5 kg 
CO2 eq/ton of coal, and AP amounts to 1.76 × 10-1 kg SO2 eq/ton of coal. The 
process unit that contributes the highest impact is the overburden removal unit, 
with a GWP impact contribution of 22 kg CO2 eq/ton of coal and an AP impact of 
1.33 × 10-1 kg SO2 eq/ton of coal. This is due to the large quantity of material being 
transported, which increases the quantity of units used and fuel consumption. 
 
Keywords: Life cycle assessment, coal mining, green house effect, acidification, 

SimaPro.  
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DAFTAR SINGKATAN 

LCA = Life Cycle Assessment 

LCI = Life Cycle Inventory 

LCIA = Life Cycle Impact Assessment 

GWP = Global Warming Potential 

CO2 = Carbon Dioksida 

SO2 = Sulfur Dioksida 

N2O = Dinitrogen oksida 

CH4 = Methane 

SNI =  Standar Nasional Indonesia 

ISO = International Standard Organization 

 

  


