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ABSTRAK 

Instalasi Pengolahan Air Minum (IPA) merupakan sarana vital dalam penyediaan 

air bersih, namun aktivitasnya berpotensi menimbulkan dampak lingkungan akibat 

penggunaan energi listrik, bahan kimia, dan emisi yang dihasilkan. Penelitian ini 

bertujuan untuk menganalisis dampak lingkungan pada proses pengolahan air di 

Balai Pengelola Air Minum (BPAM) Banjarbakula menggunakan metode Life Cycle 

Assessment (LCA) dengan pendekatan CML-IA Baseline. Ruang lingkup 

penelitian ditetapkan secara gate to gate yang meliputi unit intake, koagulasi-

flokulasi, sedimentasi-filtrasi, desinfeksi, dan reservoir dengan unit fungsional 

m³/tahun. Data inventori mencatat bahwa total air baku yang diolah selama tahun 

2024 mencapai 13.086.524 m³/tahun dengan kebutuhan energi listrik pada intake 

sebesar 3.381.047 kWh/tahun, koagulasi dan flokulasi 4.380 kWh/tahun, pada 

sedimentasi dan filtrasi 8.760 kWh/tahun, penggunaan oli pelumas 225 liter 

(≈196,8 kg, energi setara 0,0088 TJ), serta bahan kimia berupa Poly Aluminium 

Chloride (PAC) sebesar 328.750 kg/tahun dan gas klor 11.818 kg/tahun. Output 

yang dihasilkan berupa air bersih, lumpur hasil sedimentasi sebesar 133.444 

kg/tahun, serta emisi CO₂ sekitar 0,675 ton/tahun. Hasil karakterisasi 

menunjukkan lima kategori dampak lingkungan, Marine Aquatic Ecotoxicity 

sebesar 2.983,790 kg 1,4-DB eq, Freshwater Aquatic Ecotoxicity sebesar 1,290 kg 

1,4-DB eq, Human Toxicity sebesar 0.823 kg 1,4-DB eq, Global Warming Potential 

sebesar 1,023 kg CO₂ eq, dan Eutrophication sebesar 0,007 kg PO₄³⁻ eq. Dari 

kelima kategori, dampak terbesar berasal dari Marine Aquatic Ecotoxicity, 

khususnya pada unit desinfeksi yang berkontribusi sebesar 623.62146 kg 1,4-DB 

eq. Hasil ini menunjukkan bahwa penggunaan energi listrik dan bahan kimia, 

terutama PAC dan gas klor, menjadi faktor utama penyumbang dampak 

lingkungan dalam proses pengolahan air di BPAM Banjarbakula. 

Kata kunci : Life Cycle Assessment, IPA, BPAM Banjarbakula, CML-IA Baseline 
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ABSTRACT 

Drinking Water Treatment Plants (DWTP) are vital facilities for providing clean 

water, yet their operations may generate environmental impacts due to electricity 

consumption, chemical use, and resulting emissions. This study aims to analyze 

the environmental impacts of the water treatment process at Balai Pengelola Air 

Minum (BPAM) Banjarbakula using the Life Cycle Assessment (LCA) method with 

the CML-IA Baseline approach. The research scope was defined as gate-to-gate, 

covering intake, coagulation-flocculation, sedimentation-filtration, disinfection, and 

reservoir units with the functional unit of m³/year. Inventory data recorded that the 

total raw water treated in 2024 reached 13,086,524 m³/year, with electricity 

consumption of 3,381,047 kWh/year for intake, 4,380 kWh/year for coagulation and 

flocculation, 8,760 kWh/year for sedimentation and filtration, as well as lubricant oil 

use of 225 liters (≈196.8 kg, energy equivalent 0.0088 TJ), along with chemicals 

consisting of 328,750 kg/year of Poly Aluminium Chloride (PAC) and 11,818 

kg/year of chlorine gas. The outputs generated include clean water, 133,444 

kg/year of sludge from sedimentation, and approximately 0.675 tons/year of CO₂ 
emissions. Characterization results showed five environmental impact categories: 

Marine Aquatic Ecotoxicity of 2,983.790 kg 1,4-DB eq, Freshwater Aquatic 

Ecotoxicity of 1.290 kg 1,4-DB eq, Human Toxicity of 0.823 kg 1,4-DB eq, Global 

Warming Potential of 1.023 kg CO₂ eq, and Eutrophication of 0.007 kg PO₄³⁻ eq. 

Among these, the highest impact was found in Marine Aquatic Ecotoxicity, 

particularly in the disinfection unit, contributing 623.62146 kg 1,4-DB eq. These 

findings indicate that electricity and chemical use, especially PAC and chlorine gas, 

are the main contributors to environmental impacts in the water treatment process 

at BPAM Banjarbakula. 

Keyword : Life Cycle Assessment, WTP, BPAM Banjarbakula, CML-IA Baseline 
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