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ANALISIS KINERJA DAN ESTIMASI EMISI GRK DARI SISTEM 

WASTEWATER TREATMENT PLANT (WWTP) DI PT. X 

PURWAKARTA JAWA BARAT 

Rosma Indah Sinaga 

ABSTRAK 

 
Pengolahan air limbah industri merupakan bagian penting dalam pengendalian 

pencemaran lingkungan, terutama pada industri rayon yang menghasilkan limbah dengan 

kandungan bahan organik dan senyawa kimia. Penelitian ini bertujuan mengevaluasi 

kualitas effluent, efisiensi penyisihan polutan, serta potensi emisi gas rumah kaca (GRK) 

pada WWTP 1 dan WWTP 2 PT X berdasarkan data monitoring periode Januari–Juli 

2025 dengan metode analisis deskriptif terhadap parameter pH, COD, BOD, TSS, Zn, 

dan sulfida. Hasil evaluasi menunjukkan bahwa nilai parameter effluent berada di bawah 

baku mutu yang berlaku dengan pH 7–8, COD 60–68 mg/L, BOD 3–6 mg/L, TSS 20–30 

mg/L, Zn 0,033–0,134 mg/L, dan sulfida 0,01 mg/L, serta efisiensi penyisihan berturut-

turut sebesar 96–97% untuk COD, 97–99% BOD, 94–96% TSS, 99,7–99,8% Zn, dan 

99% sulfida. Berdasarkan pendekatan perhitungan yang digunakan, pengelolaan energi 

dan lumpur menunjukkan potensi emisi GRK yang relatif rendah sebesar, sehingga secara 

umum WWTP PT X dapat dikatakan beroperasi dengan kinerja yang baik dalam 

menurunkan beban pencemar dan mendukung upaya pengendalian emisi. 

 

Kata Kunci: WWTP, effluent, efisiensi pengolahan, emisi gas rumah kaca, limbah cair 

industri. 
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PERFORMANCE ANALYSIS AND GHG EMISSION ESTIMATION 

FROM THE WASTEWATER TREATMENT PLANT (WWTP) SYSTEM 

AT PT. X PURWAKARTA, WEST JAVA 

Rosma Indah Sinaga 

ABSTRACT 
 

Industrial wastewater treatment plays an important role in controlling environmental 

pollution, particularly in the rayon industry, which generates wastewater containing 

organic matter and chemical compounds. This study aims to evaluate effluent quality, 

pollutant removal efficiency, and potential greenhouse gas (GHG) emissions from WWTP 

1 and WWTP 2 at PT X based on monitoring data from January to July 2025 using a 

descriptive analysis method for pH, COD, BOD, TSS, Zn, and sulfide parameters. The 

results indicate that all effluent parameters comply with applicable discharge standards, 

with pH values of 7–8, COD of 60–68 mg/L, BOD of 3–6 mg/L, TSS of 20–30 mg/L, Zn 

of 0.033–0.134 mg/L, and sulfide of 0.01 mg/L, while the removal efficiencies reached 

96–97% for COD, 97–99% for BOD, 94–96% for TSS, 99.7–99.8% for Zn, and 99% for 

sulfide. Based on the applied calculation approach, energy and sludge management 

indicate relatively low GHG emission potential; therefore, the WWTP at PT X can 

generally be considered to operate with good performance in reducing pollutant loads 

and supporting greenhouse gas emission control efforts. 

 

Keywords: WWTP, effluent, treatment efficiency, greenhouse gas emissions, industrial 

wastewater. 
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