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ABSTRAK 

PT XYZ merupakan perusahaan yang bergerak di bidang perkebunan kelapa sawit 
dan pengolahan Crude Palm Oil (CPO). Kualitas efluen yang dihasilkan diketahui 
belum memenuhi baku mutu, terutama pada parameter BOD yang berperan dalam 
pemanfaatan limbah cair melalui sistem land application. Penelitian ini bertujuan 
mengidentifikasi kondisi eksisting dan mengevaluasi kinerja IPAL. Metode 
dilakukan berdasarkan unit pengolahan, dimensi, debit aktual, kualitas dan 
kuantitas air limbah, perhitungan HRT, OLR, neraca massa, dan efisiensi 
penyisihan. Sampel diambil pada kolam fat pit 2, kolam anaerob, dan kolam 
fakultatif menggunakan metode grab sampling. Parameter yang diuji meliputi pH, 
BOD, COD, TSS, minyak dan lemak. Hasil penelitian menunjukkan debit air limbah 
berkisar 720–810 m³/hari, dengan debit tertinggi melebihi kapasitas maksimum 
IPAL sebesar 800 m³/hari. Kondisi eksisting menunjukkan dimensi kolam IPAL 
berkisar 80–170 m × 25–50 m × 3–5 m, dengan kedalaman aktual 2,2–3,2 m. Nilai 
HRT kolam anaerob berkisar 65,1–73,2 hari dan kolam fakultatif 20,7–23,2 hari, 
sedangkan nilai OLR kolam anaerob berkisar 0,83–1.14 kg BOD/m³.hari dan 
kolam fakultatif 0,01–0,02 kg BOD/m³.hari. Analisis neraca massa menunjukkan 
sebagian besar beban pencemar berhasil diolah, namun konsentrasi COD dan 
TSS efluen masih sangat tinggi. Efisiensi penyisihan BOD berkisar antara 0.00%–
78,68%, COD 0.00%–47,53%, TSS 31,54–86,93%, Minyak dan Lemak 0,00–
83,00%. Secara umum IPAL berfungsi dengan baik, tetapi belum optimal sehingga 
diperlukan rekomendasi perbaikan pada IPAL. 

Kata kunci: Air Limbah Kelapa Sawit, Debit Air Limbah, Evaluasi Kinerja, HRT, 
IPAL, dan OLR. 
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ABSTRACT 

PT XYZ is an oil palm plantation and Crude Palm Oil (CPO) processing company. 
The effluent quality has not fully complied with the applicable standards, 
particularly BOD, which affects wastewater utilization through land application. 
This study aimed to identify the existing condition and evaluate the performance of 
the wastewater treatment plant (WWTP). The evaluation included treatment units, 
pond dimensions, wastewater flow rate, wastewater characteristics, HRT, OLR, 
mass balance, and removal efficiency. Samples were collected from Fat Pit 2, the 
anaerobic pond, and the facultative pond using the grab sampling method. The 
analyzed parameters were pH, BOD, COD, TSS, and oil and grease. The results 
showed that the wastewater flow rate ranged from 720–810 m³/day, exceeding the 
WWTP capacity of 800 m³/day at its peak. The pond dimensions ranged from 80–
170 m in length, 25–50 m in width, and 3–5 m in depth, with actual depths of 2.2–
3.2 m. The HRT values ranged from 65,1–73,2 days in the anaerobic pond and 
20,6–23,2 days in the facultative pond, while the OLR values ranged from 0.01–
0.03 and 0.01–0.02 kg BOD/m³/day, respectively. Mass balance analysis indicated 
that most of the pollutant loads were removed through the treatment process; 
however, the effluent COD and TSS concentrations remained considerably high. 
Removal efficiencies were -3.41–78.68% for BOD, -5.22–47.53% for COD, 31.54–
86.93% for TSS, and 0.00–83.00% for oil and grease. Overall, the wastewater 
treatment plant works well, but it is not yet optimal, so improvement 
recommendations are needed for the plant.  

Keywords: Palm Oil Mill Wastewater, Wastewater Flow Rate, Performance 
Evaluation, HRT, WWTP,  OLR. 
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