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ABSTRAK

Saluran irigasi Cibarani digunakan oleh masyarakat di sekitar DAS Cikapundung sebagai sistem
drainase dan sebagai sumber air di tempat pemacingan. Berdasarkan hasil pengujian sampel yang telah
dilakukan, kualitas air di saluran irigasi Cibarani tidak memenuhi kriteria baku mutu air kelas 11
dikarenakan adanya buangan limbah domestik yang masuk ke dalam saluran irigasi. Sejumlah studi
terdahulu telah dilakukan guna mengidentifikasi pengendalian pencemaran yang terjadi baik dari
pengaturan volume dan kualitas air limbah, pengaturan debit aliran masuk, dan penggunaan baffle.
Saluran irigasi Cibarani memiliki sebuah terjunan yang dapat meningkatkan kualitas air saluran irigasi
Cibarani, namun studi-studi terdahulu tidak ada yang memodelkan terjunan secara rinci. Studi ini
ditujukan untuk mengkaji secara lebih rinci pengaruh terjunan yang terdapat pada saluran irigasi
Cibarani dan pemanfaatannya untuk meningkatkan kualitas air khususnya parameter oksigen terlarut
atau dissolved oxygen (DO). Untuk memodelkan hidraulik aliran dan kualitas air sepanjang Saluran
Cibarani, studi ini menggunakan model HEC-RAS satu dimensi. Terjunan dimodelkan dengan
menggunakan 3 alternatif, yaitu ambang tajam, dinding tegak, dan saluran curam dimana terjunan
dengan konfigurasi ambang tajam memberikan hasil yang lebih logis dengan nilai koefisien reaerasi
sebesar 37,5/hari dan nilai RMSE sebesar 0,48. Penempatan konfigurasi serupa di sisi hulu Saluran
Cibarani diketahui mampu meningkatkan konsentrasi DO dengan nilai rata-rata 3,47 mg/L. Guna
memenuhi baku mutu yang disyaratkan yaitu nilai DO sebesar 4,0 mg/L, studi ini kemudian
memodelkan pengaturan pintu air dengan debit sebesar 0,07 m®/s. Kombinasi peningkatan debit aliran
masuk dan penempatan terjunan berhasil memberikan peningkatan konsentrasi DO pada Saluran
Cibarani sebesar 3,9 — 6,0 mg/L. Peningkatan konsentrasi DO ini juga diketahui tidak banyak
mengalami perubahan apabila debit air ditingkatkan.

Kata Kunci: Dissolved Oxygen, HEC-RAS, Pemodelan Kualitas Air, Koefisien Reaerasi, Terjunan
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ABSTRACT

Cibarani irrigation channel is used by the community in the Cikapundung river basin as a drainage
system and as water source in the fishing site. Based on the test result that has been done, water quality
in Cibarani irrigation channel did not meet the class Il of raw water standard due to various discharges
of domestic waste. Some studies had been carried out to identify the pollution control by limiting the
wastewater discharge and quality, controlling the intake discharge, and using baffles. The Cibarani
irrigation channel has a drop-structure which can improve the water quality. However, pervious studies
had not modelled the effect of drop-structures in details. Therefore, this study is intended to examine in
more detail the effect of the drop-structure along Cibarani irrigation channel and its advantage to
improve water quality condition, especially Dissolved Oxygen (DO) parameter. This study uses one-
dimensional HEC-RAS software to model the hydrodynamic and water quality conditions along
Cibarani irrigation channel. The drop-structure was modelled using three alternatives where drop-
structure with narrow-crested weir gives the most reasonable result of reaeration rate at 37.5 day™ and
RMSE value of 0.48. The placement of a similar configuration on the upstream part of Cibarani
irrigation channel was known to be able to increase DO concentrations with an average value of 3.47
mg/L. In order to meet the required water quality standard with DO value of 4.0 mg/L, this study
modelled the arrangement of a sluice gate at the intake with a discharge of 0.07 m%/s. The combination
of an increased flow and a placement of the drop-structure succeeded in increasing the DO
concentration along the Cibarani irrigation channel by 3.9 - 6.0 mg/L. It is also known that DO
concentrations less significantly changed when the water flows are getting higher.

Keywords: Dissolved Oxygen, HEC-RAS, Water Quality Modelling, Reaeration Rate, Drop-Structure
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CHAPTER1
INTRODUCTION

1.1 Research Background

Cikapundung river is one of the rivers in Bandung that is located strategically in the
middle of Bandung City. The community and the government have used the
Cikapundung river for many purposes, such as a recreational spot in its riverbank
called Teras Cikapundung, and clean water resources for Municipal Drinking Water
Enterprise in Bandung (PDAM). Bandung city developments have created a few
changes in the Cikapundung river basin (Bachrein, 2012). One of the developments in
the Cikapundung river basin is population growth, which causes environmental
problems such as water pollution (Rahayu et al., 2018). This problem has made the
water in the Cikapundung river turbid and smelly. Other than that, the constriction of
riverbanks and piling of trash also happens in the Cikapundung river (Bachrein,
2012).

Cibarani irrigation channel is one of the Cikapundung river basin channels
that flow its water for irrigational purposes. However, this channel has changed its
function as a drainage channel for the community wastes such as oil, detergent, and
human waste. This change implies that water quality decreases in the Cibarani
irrigation channel. The water produces a foul odor and becomes turbid, which may
cause inconvenience to the community around it.

Based on the previous study, it is found that the Cibarani irrigation channel
water quality does not meet the class Il of water quality criteria, with Dissolved
Oxygen (DO) concentration ranging from 2.6 to 3.8 mg/l and the minimum
concentration of Biochemical Oxygen Demand (BOD) at 7.8 mg/l. One of the
solutions that can be done to increase the water quality in the Cibarani irrigation
channel is by raising the discharge (Trisnojoyo, 2017). Another study has discovered
that baffles can be used in some channel segments to increase water quality.

However, this study cannot model the phenomenon optimally, as one-dimensional
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HEC-RAS is used in this study (Hayrera, 2019). Cibarani irrigation has several water
structures like culvert, gutter, weirs, and drop-structure. The flow change from super-
critical flow to sub-critical flow in the downstream part of the drop-structure has
made a hydraulic jump. This phenomenon may increase air entrainment that could
affect the water quality (Arief, 2014). Some study cases have proved that water
quality will be increased with a drop-structure, increasing the DO parameter with the
aeration process (Damarany et al., 2006; Triane and Suharyanto, 2015).

From both study cases that have been done in the Cibarani channel, none of
them has modelled the drop-structure specifically. Therefore, this study is aimed to
know about the effect of a drop-structure and its configuration to increase the
dissolved oxygen along the Cibarani irrigation channel using one-dimensional

hydraulic programming, namely HEC-RAS.

1.2 Research Objectives
The objectives of this study are given as follows:
1. To evaluate the effect of a drop-structure on water quality parameters along
the Cibarani irrigation channel based on water sampling.
2. To model and simulate the drop-structure configuration used to improve

dissolved oxygen along the Cibarani irrigation channel.

1.3  Scope of Study
Some restrictions in this study are:
1. The location of this study is the Cibarani irrigation channel from its upstream
part (Cimulus Weir) to the downstream part with the approximate length of
1.3 km. This location can be seen in Figure 1.1.
2. HEC-RAS ver. 4.1.0 will be used to model the hydraulic and water quality
analysis.
3. Water quality parameters that will be modelled in this study is mainly focused
on Dissolved Oxygen (DO), but other parameters like, Biochemical Oxygen
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Demand (BOD), Total Nitrogen (TN), and Total Phosphorus (TP) will be
tested in this study.
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Figure 1.1 Research Location

1.4 Research Methodology

This study is started by identifying and formulating the problems in the scope of the
study. Then, water quality modelling using HEC-RAS, previous studies about the
Cibarani irrigation channel, and environmental engineering studies will be used as the
literature studies to guide the scope of study and improve the researchers’ knowledge.
Other than that, hydraulic and water quality data along Cibarani irrigation channel
will be obtained by conducting a site visit and laboratory test. After that, calibration
and verification of hydraulic properties along Cibarani irrigation channel will be
tested to ensure that the model can represent the channel's actual hydraulic condition.
The same procedure will be applied to the water quality data to generate some water
quality calculation coefficients as it will represent the actual condition of water
quality parameters. The following research is to simulate some drop-structure

configurations to the increase of water quality parameters along the Cibarani



irrigation channel. The flow chart of this methodology research is presented in Figure
1.2.
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Figure 1.2 Research Flow Chart
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