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ABSTRAK

Kawasan Ekonomi Khusus (KEK) Sei Mangkei adalah kawasan industri yang
ditetapkan menjadi Kawasan Ekonomi Khusus melalui Peraturan Pemerintah
Nomor 29 Tahun 2012. Salah satu infrastruktur pendukung yang diperlukan dalam
suatu kawasan industri adalah fasilitas instalasi pengolahan air atau disebut Water
Treatment Plant (WTP). Saat ini, kawasan Sei Mangkei telah memiliki WTP dengan
kapasitas 250 m?/jam dengan suplai air baku dari sungai Bah Tongguran namun
WTP bukan milik KEK Sei Mangkei dan kegunaannya akan dikembalikan kembali
kepada pemilik yaitu Pabrik Kelapa Sawit. Estimasi kebutuhan air di KEK Sei
Mangkei saat ini sesuai dengan perusahaan yang sudah melakukan komunikasi
adalah sebesar 570 m?*/jam namun kebutuhan air baku diestimasikan akan bertambah
menjadi 3.600 m?*/jam kedepannya. Tujuan penelitian ini adalah menganalisa
kualitas air baku di Kawasan Ekonomi Khusus (KEK) Sei Mangkei dan merancang
unit WTP dengan kapasitas 900 m?*/jam. Penelitian ini dilakukan dengan pengolahan
data sekunder yaitu data kuantitas air baku, kualitas air baku, kondisi eksisting dan
masterplan KEK Sei Mangkei. Hasil penelitian didapatkan bahwa karakteristik air
sungai Bah Tongguran memiliki beberapa parameter yang belum memenuhi baku
mutu air minum sesuai dengan Peraturan Menteri Kesehatan No. 492 Tahun 2010
yaitu COD, Timbal, Fecal Coliform dan Total Coliform. Berdasarkan hasil analisis
kualitas air baku, didapatkan 2 alternatif pengolahan air sesuai dengan parameter
yang akan dihilangkan. Alternatif 1 menggunakan unit koagulasi mekanis, flokulasi
mekanis, sedimentasi dengan tube settler, filtrasi dengan nozzle filter dan desinfeksi
sedangkan alternatif 2 menggunakan koagulasi hidrolis, flokulasi hidrolis,
sedimentasi dengan plate settler, filtrasi dengan nozzle filter, dan desinfeksi. Dari 2
alternatif pengolahan dilakukan penilaian untuk menentukan alternatif yang akan
digunakan pada perencanaan unit pengolahan. Berdasarkan hasil penilaian
alternatif, didapatkan unit pengolahan WTP yaitu koagulasi hidrolis dengan
hydraulic jump dengan koagulan PAC, flokulasi hidrolis dengan baffled channel,
sedimentasi dengan plate settler, filtrasi dengan nozzle filter dan desinfeksi dengan
klor. Berdasarakan hasil perhitungan, didapatkan kapasitas pengolahan sebesar 275
m?/jam dengan penambahan safety factor sebesar 10 % dari kapasitas perencanaan.
Hasil perancangan unit WTP adalah intake, 1 bak koagulasi hidrolis dengan
hydraulic jump, 2 bak flokulasi hidrolis dengan baffled channel, 2 bak sedimentasi
dengan plate settler, 7 bak filtrasi dengan nozzle filter, desinfeksi dengan klor dan
reservoir kapasitas 5.000 m>.

Kata kunci : nozzle filter, kawasan ekonomi khusus, detail engineering design,
alternatif pengolahan, unit pengolahan air minum
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ABSTRACT

The Sei Mangkei Special Economic Zone (KEK) is an industrial area designated as
a Special Economic Zone through Government Regulation No. 29/2012. One of the
supporting infrastructure needed in an industrial area is a water treatment
installation facility called a Water Treatment Plant (WTP). Currently, the Sei
Mangkei area already has a WTP with a capacity of 250 m? / hour with raw water
supply from the Bah Tongguran river but the WTP does not belong to KEK Sei
Mangkei and its use will be returned to the owner. The estimated water demand in
the Sei Mangkei SEZ is currently in accordance with the companies that have
communicated at 570 m* / hour, but it is estimated that raw water demand will
increase to 3,600 m?/ hour in the future. The purpose of this study was to analyze
the quality of raw water in the Sei Mangkei Special Economic Zone (KEK) and
design a WTP unit with a capacity of 900 m? / hour. This research was conducted
by processing secondary data, namely raw water quantity data, raw water quality,
existing conditions and the master plan KEK Sei Mangkei. The results showed that
the characteristics of the Bah Tongguran river water have several parameters that
do not meet the drinking water quality standards in accordance with the Minister of
Health Regulation No. 492 of 2010, namely COD, Lead, Fecal Coliform and Total
Coliform. Based on the results, 2 alternatives to water treatment were obtained
according to the parameters to be eliminated.. Of the 2 processing alternatives, an
assessment is carried out to determine which alternatives will be used in the
processing unit planning. Based on the results of alternative assessments, the WTP
processing unit is obtained, namely hydraulic coagulation with hydraulic jump with
PAC coagulant, hydraulic flocculation with baffled channel, sedimentation with
plate settler, filtration with nozzle filters and disinfection with chlorine. Based on
the calculation results, the processing capacity is obtained at 275 m?/ hour with the
addition of a safety factor of 10% of the planning capacity. The design results of the
WTP unit are intake, 1 hydraulic coagulation tub with hydraulic jump, 2 hydraulic
flocculation tanks with baffled channels, 2 sedimentation basins with plate settlers,
7 filtration tanks with filter nozzle, disinfection with chlorine and a reservoir
capacity of 3,000 m?>.

Keywords: nozzle filter, special economic area, detailed engineering design,
alternative treatment, drinking water treatment unit
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