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ABSTRAK

Penyediaan air minum yang berkelanjutan memerlukan sistem distribusi
yang mampu menjamin kuantitas dan kualitas air hingga ke pelanggan. Kecamatan
Kertosono, Kabupaten Nganjuk masih menghadapi permasalahan berupa
penurunan tekanan air, rendahnyakadar sisaklor, sertaditemukannyatotal coliform
pada jaringan distribusi. Penelitian ini bertujuan untuk mengidentifikasi kondisi
eksisting pasokan air minum, mengevaluasi kualitas air berdasarkan parameter sisa
klor dan total coliform, menganalisis skenario peningkatan kinerja sistem distribus
menggunakan pemodelan EPANET, serta menghitung Bill of Quantity (BOQ) dan
Rencana Anggaran Biaya (RAB) dari skenario terpilih. Penelitian dilakukan
melalui survei lapangan, pengukuran tekanan hidrolik, pengujian kadar sisa klor
dan total coliform, analisis kebutuhan air, pemodelan hidrolik menggunakan
EPANET 2.2, sertaanalisis statistik menggunakan regresi linier sederhana.

Hasil penelitian menunjukkan bahwa tekanan air pada kondisi eksisting
berkisar antara 1,1-2 bar sehingga secara umum masih mampu memenuhi
kebutuhan pelanggan, meskipun beberapa wilayah mengalami penurunan tekanan
pada waktu tertentu. Kualitas air belum memenuhi ketentuan Peraturan Menteri
Kesehatan Republik Indonesia Nomor 2 Tahun 2023 karena kadar sisa klor di
seluruh titik pengamatan berada di bawah baku mutu minimum dan total coliform
masih ditemukan pada seluruh titik sampling. Hasil analisis regresi menunjukkan
bahwa jarak distribusi berpengaruh signifikan terhadap penurunan sisa klor dan
peningkatan total coliform. Berdasarkan hasil smulasi, skenario kondisi eksisting
dengan optimalisas debit 30 L/s dan penambahan pompa merupakan alternatif
terbaik karena mampu meningkatkan kinerja sistem distribus  dengan
memanfaatkan jaringan eksisting serta membutuhkan investasi yang relatif lebih
rendah. Estimasi biaya pengembangan sistem distribus pada skenario terpilih
sebesar Rp241.267.000.

Kata kunci: sistem distribusi air minum, tekanan hidrolik, sisaklor, total coliform,
EPANET, keberlanjutan pasokan air.



ABSTRACT

A sustainable drinking water supply requires a distribution system capable
of maintaining both water quantity and quality up to the consumer. The drinking
water distribution systemin Kertosono District, Nganjuk Regency, still experiences
several challenges, including low hydraulic pressure, insufficient residual chlorine,
and the presence of total coliform in the distribution network. This study aimed to
identify the existing condition of the drinking water supply system, evaluate water
quality based on residual chlorine and total coliform parameters, analyze
alternative scenarios to improve distribution system performance using EPANET
modeling, and estimate the Bill of Quantity (BOQ) and Cost Budget Plan (RAB) for
the selected devel opment scenario. The research employed field surveys, hydraulic
pressure measurements, residual chlorine and total coliform analyses, water
demand calculations, hydraulic modeling using EPANET 2.2, and simple linear
regression analysis.

The results showed that the existing hydraulic pressure ranged from 1.1 to
2 bar, indicating that the system generally met customer demand, although several
service areas experienced pressure reduction during certain periods. Water quality
did not comply with the requirements of the Regulation of the Minister of Health of
the Republic of Indonesia No. 2 of 2023, asresidual chlorine concentrations at all
sampling points wer e below the minimum standard and total coliform was detected
throughout the distribution network. Regression analysisindicated that distribution
distance significantly affected the decreasein residual chlorine and the increase in
total coliform. Smulation results demonstrated that the existing system scenario
with 30 L/s flow optimization and additional booster pumps was the most effective
alternative, asit improved system performance by utilizing the existing distribution
network whilerequiring relatively low investment costs. The estimated devel opment
cost for the selected scenario was IDR 241,267,000.
Keywords. drinking water distribution system, hydraulic pressure, residual
chlorine, total coliform, EPANET, drinking water supply sustainability.



