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​Analisis Status Mutu Air Laut Menggunakan Metode Indeks Pencemaran di Industri​

​Hulu Migas PT X, Jawa Timur​

​Kadek Kurnia Dewi​

​ABSTRAK​

​PT​​X​​merupakan​​perusahaan​​yang​​bergerak​​dalam​​kegiatan​​operasional​​hulu​​minyak​

​dan​ ​gas​ ​bumi​ ​di​​sekitar​​perairan​​Laut​​Jawa.​​Kegiatan​​operasional​​tersebut​​menghasilkan​​air​

​limbah​ ​terproduksi,​ ​air​ ​limbah​ ​domestik,​ ​dan​ ​air​ ​limbah​ ​Reverse​ ​Osmosis​ ​yang​ ​dialirkan​

​melalui​ ​outlet​​gabungan.​​Penelitian​​ini​​bertujuan​​menganalisis​​karakteristik​​kualitas​​air​​laut,​

​menentukan​ ​status​ ​mutu​ ​menggunakan​ ​metode​ ​Indeks​ ​Pencemaran​ ​(IP),​ ​serta​​menganalisis​

​keterkaitan​ ​parameter​ ​kualitas​ ​air​ ​laut​ ​dengan​ ​nilai​ ​IP​ ​pada​ ​lima​ ​titik​ ​pantau​ ​(SW1-SW5)​

​selama​ ​2020-2025.​ ​Parameter​ ​yang​ ​dianalisis​ ​meliputi​ ​suhu,​ ​TSS,​ ​pH,​ ​salinitas,​ ​BOD,​

​minyak​​dan​​lemak,​​sulfida​​terlarut,​​amonia,​​dan​​fenol​​total.​​Analisis​​dilakukan​​menggunakan​

​metode​ ​IP​ ​serta​ ​uji​ ​korelasi​ ​Pearson​ ​dan​ ​Spearman.​ ​Nilai​​IP​​rata-rata​​berturut-turut​​sebesar​

​1.668,​​1.328,​​0.995,​​0.774,​​0.777,​​dan​​0.774​​pada​​2020-2025,​​dengan​​status​​tercemar​​ringan​

​pada​ ​2020-2021​ ​dan​ ​memenuhi​ ​baku​ ​mutu​ ​pada​ ​2022-2025.​​Kualitas​​air​​laut​​menunjukkan​

​variasi​ ​antar-​​quarter​ ​dan​ ​titik​ ​pantau​ ​berdasarkan​ ​posisi​ ​terhadap​ ​effluent​​.​ ​TSS,​ ​BOD,​

​salinitas,​ ​pH,​ ​dan​ ​suhu​ ​menunjukkan​ ​korelasi​ ​kuat​ ​hingga​ ​sangat​ ​kuat​ ​pada​ ​periode​

​pemantauan,​ ​tetapi​ ​tidak​ ​selalu​ ​signifikan​ ​secara​ ​statistik.​ ​Keterkaitan​ ​tersebut​ ​juga​ ​perlu​

​mempertimbangkan​ ​arus,​ ​pasang​ ​surut,​ ​gelombang,​ ​curah​ ​hujan,​ ​pengenceran,​ ​dan​

​pencampuran massa air.​

​Kata​ ​kunci:​ ​kualitas​ ​air​ ​laut,​ ​Indeks​ ​Pencemaran,​ ​status​ ​mutu​ ​air​ ​laut,​ ​titik​ ​pantau,​ ​uji​

​korelasi.​
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​Analysis of Marine Water Quality Status Using the Pollution Index Method at PT X, an​

​Upstream Oil and Gas Company in East Java​

​Kadek Kurnia Dewi​

​ABSTRACT​

​PT​​X​​is​​a​​company​​engaged​​in​​upstream​​oil​​and​​gas​​operations​​around​​the​​Java​​Sea.​

​Its​​operational​​activities​​generate​​produced​​water,​​domestic​​wastewater,​​and​​Reverse​​Osmosis​

​wastewater,​ ​which​ ​are​ ​discharged​ ​through​ ​a​ ​combined​ ​outlet.​ ​This​ ​study​ ​aimed​ ​to​ ​analyze​

​seawater​ ​quality​ ​characteristics,​ ​determine​ ​seawater​ ​quality​​status​​using​​the​​Pollution​​Index​

​(PI)​​method,​​and​​analyze​​the​​relationship​​between​​seawater​​quality​​parameters​​and​​PI​​values​

​at​​five​​monitoring​​stations​​(SW1-SW5)​​during​​2020-2025.​​The​​analyzed​​parameters​​included​

​temperature,​ ​TSS,​ ​pH,​ ​salinity,​ ​BOD,​ ​oil​ ​and​ ​grease,​ ​dissolved​ ​sulfide,​ ​ammonia,​​and​​total​

​phenol.​ ​The​ ​analysis​ ​was​ ​conducted​ ​using​ ​the​ ​PI​ ​method​ ​and​ ​Pearson​ ​and​ ​Spearman​

​correlation​​tests.​​The​​average​​PI​​values​​were​​1.668,​​1.328,​​0.995,​​0.774,​​0.777,​​and​​0.774​​for​

​2020-2025,​ ​respectively,​ ​with​ ​seawater​ ​classified​ ​as​ ​lightly​ ​polluted​ ​in​ ​2020-2021​ ​and​

​meeting​ ​quality​ ​standards​ ​in​ ​2022-2025.​ ​Seawater​ ​quality​ ​varied​ ​across​ ​quarters​ ​and​

​monitoring​ ​stations​ ​based​​on​​their​​positions​​relative​​to​​the​​effluent​​.​​TSS,​​BOD,​​salinity,​​pH,​

​and​ ​temperature​ ​showed​ ​strong​ ​to​ ​very​ ​strong​ ​correlations​ ​during​ ​certain​​periods,​​although​

​these​ ​relationships​ ​were​ ​not​ ​consistently​ ​statistically​​significant.​​The​​observed​​relationships​

​should​ ​also​ ​be​ ​considered​ ​alongside​ ​unexamined​ ​environmental​ ​factors,​ ​including​​currents,​

​tides, waves, rainfall, dilution, and water-mass mixing.​

​Keywords:​ ​seawater​ ​quality,​ ​Pollution​ ​Index,​ ​seawater​ ​quality​ ​status,​ ​monitoring​ ​stations,​

​correlation analysis.​
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