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Abstract. The industrial sector is one of the important sector in
supporting the development of a region. Utilization of land around the river
that is used for industrial activities will affect the quality of river water.
The river can be polluted by waste personinating from industries that
operating around the river. The catchment area that used for industry,
agriculture, urban development, and the use of land for making roads
(gravel or footpaths) can affect the flow of surface water and sediments
that it brings to the river. Waste generated from industrial activities can
pollute rivers which are a source of water for daily needs and affect the
development of biota in them. This can affect river water quality
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1. Introduction

Water is an important component of the environment for life and life both for humans,
flora, fauna and other living things. According to Wardhana (2004) there would be no life if
there were no water on earth. River water has the function as a parallel for human life and
livelihood as a source of drinking water, irrigation, fisheries and so forth. These human
activities cause rivers to become vulnerable to water pollution. Likewise, industrial growth
can cause impacts on environmental quality.

BOD, COD, and TSS parameters are indicators of water pollution. High concentrations
of BOD, COD, and TSS in river water are caused by the discharge of waste from industrial
activities around the Klampok River. According to Metcalf and Eddy (1979) Personanic
waste material is quite dominant in the food/beverage processing industry. Personanic
materials are composed of carbon, hydrogen, oxygen and some contain nitrogen
compounds. Personanic waste is generally in the form of waste that can rot or be degraded
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by micropersonanisms, so that when discharged into the water will increase BOD.
Discharge of river water polluted by sewage from industrial activities operating around the
Klampok River is closely related to the concentration of river water COD parameters on
seasonal differences. COD concentrations in the dry season are higher than at the end of the
rainy season due to the small influence of river water discharge. TSS is a physical property
of water related to turbidity. According Effendi (2003) TSS content in river water is not
toxic but if excessive causes turbidity and prevents the entry of sunlight into the waters and
affects the process of photosynthesis in river water. River water will give a bad influence
on fisheries if the TSS value in river water is too high.

The industrial sector is one of the important sectors in the development of a region.
Industry is considered capable of opening jobs for unemployed workers, encouraging the
growth of technology that is useful for human life, fostering various interrelated activities
in the industrial network so that it is able to function as a driver for development.

2. Methodology

2.1 Sampling Location

This research was conducted at seven points in segment 5 of the Klampok River that have
been determined between points 4 and 5 of the Klampok River, which are located in
Jimbaran Village, Pakopen Village, and Sidomukti Village in Bandungan District. Doplang
Village, Lemahireng Village, Harjosari Village, Samban Village, and Poncoruso Village
Bawen District. Bergas Lor Village, Bergas Kidul Village, Randugunting Village, Jatijajar
Village, Diwak Village, Diwak Village, Ngempon Village, Karangjati Village, Bergas
District and Derekan Village, Klepu Village, Pringapus District, Semarang Regency.
Industries that are sampled are PT. ABC, PT. DEF, and PT. GHI. Sampling was carried out
on March 19, 2020. The method used in primary data collection is by sampling at
predetermined sampling points and analyzing BOD, COD, and TSS parameters in
laboratories as well as measuring cross-section and flow velocity of industrial outlets and
creeks, while secondary data is drawn from data sourced from various information,
literature, or other sources related to water quality and river capacity.
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3. Results and Discussion

3.1 Segmentation and Identification of Pollutant Sources
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Fig. 1. Klampok River Segmentation

River segmentation functions to make it easier to examine pollutant inputs that enter into
each river segment. Klampok River which has a length of 16,063 km with reference to the
Minister of Environment Regulation No. 1 of 2007 concerning Technical Guidelines for
Establishing Water Classes, segmentation of water bodies is carried out based on several
considerations, namely the use of water (current and future), regional topography, river
morphology , potential water sources, potential pollutant sources, and administrative
boundaries are then divided into 6 segments.

3.2 Klampok River Water Quality Analysis for BOD, COD and TSS
Parameters

3.2.1 BOD Concentration

Based on the BOD test data it can be seen that the highest BOD concentration is at
sampling point 7 which is located after the outlet of PT. GHI is equal to 3.86 mg / L
Sampling point 7 has the highest concentration because it is a mixing point from all
sampling points, besides mixing from several previous activities such as agriculture and
settlement so that runoff water containing pesticides from rice fields and domestic waste
produced by residents in settlements is the cause of the high BOD concentration values.
Runoff from agriculture can increase the entry of excess nutrients such as nitrogen and
phosphorus and other personanic materials which cause low dissolved oxygen (DO) values
that are useful for aquatic ecosystem life and high levels of BOD, COD and colitinjaous
bacteria. (Salim, 2002: 107).
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Fig. 2. Concentration BOD Graphic

3.2.2 COD Concentration

Based on the COD test data, it can be seen that the COD concentrations at points 1, 4, and 6
do not meet the specified quality standard of 100 mg / 1, Points 1, 4, 7 are the points of all
industrial outlets studied. The high COD parameters are due to several factors, including
the amount of industrial waste production generated by the massive industry and the
activities of workers who work in the industry also affect the disposal of domestic industrial
waste generated by industry. A high COD value will result in reduced oxygen content in the
body of water so that it disrupts aquatic ecosystems.
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Fig. 3. COD Concentration Graphic

3.2.3 TSS Concentration

Based on the TSS test data, it can be seen that TSS concentrations meet the quality stones at
all sample points. The highest yield is at sample point 1, which is located at the PT. ABC
with a value of 2 mg /1 and the lowest point is at sample points 3 & 7, before the outlet of
PT. DEF and after PT. GHI with a value of 1.1 mg / L.
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Fig. 4. TSS Concentration Graphic

3.3 Klampok River Quality Modeling with QUAL2KW Software

QUAL2KW is a river water quality modeling program, which is an update of QUAL2E.
This model can simulate the transport of various pollutants in river water [17]. The purpose
of using a model is to simplify an event so that the behavior of the incident can be known.
In QUAL2KW conditions can be known along the river, so that further action can be taken
as industries that exist along the river are only allowed to dispose of their waste at specific
loads.

1. Model Calibration

Model calibration is carried out with the aim that the model's water quality data approaches
the input data that has been entered into the program. Water quality data entered is water
quality data results from the analysis in the laboratory. In the calibration of river water
quality data, the data to be adjusted is the data in the Reach Rates sheet, where the data in
the sheet is carried out trial and error so that the model water quality data approaches the
existing water quality data. Model calibration in QUAL2KW is divided into 2, namely
calibration of hydraulic data and calibration of water quality data. Before calibrating water
quality data, calibration of river hydraulics data in the Hydraulics Datasheet contains data
on the distance, flow, depth, velocity, and the actual width of the river. After that, river
water quality data is calibrated in each segment. In water quality calibration, the data
inputted is the data in the WQ Datasheet, Diffuse Source (water quality data), as well as
other supporting data such as water temperature, dew point temperature, wind speed, cloud
cover, shade, and solar. When performing calibration of river quality, the data to be
changed so that the water quality of the model approaches the actual water quality is the
data in the Reach Rates sheet, where the values in the sheet are carried out trial and error on
each parameter coefficient.

The graph of the results of running before and after the input from the industry is as
shown below:
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Fig. 5. Running Results Chart QUAL2KW BOD Parameters Before Industrial Input
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Fig. 6. Running Results Chart QUAL2KW BOD Parameters After Industrial Input
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Fig. 7. Running Results Chart QUAL2KW COD Parameters Before Industrial Input
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Fig. 8. Running Results Chart QUAL2KW COD Parameters After Industrial Input
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Fig. 9. Running Results Chart QUAL2KW TSS Parameters Before Industrial Input
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Fig. 10. Running Results Chart QUAL2KW TSS Parameters After Industrial Input

4. Conclusions and Recommendations

4.1 Conclusions

Based on the results of research and discussion, then from this study, it can be concluded

that:

1. Production wastewater and domestic wastewater generated by industrial activities
around the Klampok River contribute to the actual pollution burden on the Klampok
River, affecting the value of the BOD, COD, and TSS parameters. This pollution load
affects the water quality of the Klampok River as follows:

In general, there is an increase in the concentration of all parameters from the initial

sampling point (sampling point 1) to the last sampling point (sampling point 7).

a.

For the BOD parameter quality standard, the addition of pollutant load from
industrial outlets causes the BOD value to increase until the last sampling point.
After receiving input from industrial outlet 1 of 1.62 mg / 1 (sampling point 1), the
BOD value increases to 2.46 mg / 1 (sampling point 2). At sampling point 3, the
BOD value was 1.93 mg / 1 after receiving input from industrial outlets 2 of 1.97 mg
/1, the BOD value increased significantly to 3.33 mg / 1 (sampling point 5). At
sampling point 7 (final sampling point), the BOD value was 3.86 mg / | after
receiving input from industrial outlet three at 2.61 mg / 1. This indicates that the
Klampok River does not have the capacity to increase the BOD pollutant load in
classes I and II. Other factors causing high BOD parameters include input from
domestic waste, as well as runoff from agricultural activities and residential waste
generated in segment 5 of the Klampok River and previous inputs from segment 1-
segment 4 both from domestic waste and agricultural waste.

. The COD parameter, after receiving input from industrial outlet 1 is 168.7 mg / 1

(sampling point 1), the COD value becomes 17.5 mg / 1 (sampling point 2). At
sampling point 3, the COD value was 22 mg / | after receiving input from industrial
outlets 2 of 152 mg / 1, the COD value increased significantly to 55.3 mg / 1

https://doi.org/10.1051/e3sconf/202020204008
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(sampling point 5). At sampling point 7 (final sampling point), the COD value was
92 mg /1 after receiving input from industrial outlet three at 92 mg / 1. This indicates
that the Klampok River no longer has the capacity to increase the burden of COD
pollutants in classes I and II. Other factors causing high COD parameters include
inputs from domestic waste, as well as runoff from agricultural activities and
residential waste generated in segment 5 of the Klampok River and previous inputs
from segment 1-segment 4 both from domestic waste and agricultural waste.

c. For TSS parameter quality standards, the addition of pollutant load from industrial
outlets does not significantly influence. At sampling point 1, which is an industrial
outlet one the value of TSS is 2 mg / 1, after receiving input from industrial outlet 1,
the value of TSS becomes 2.2 mg / 1. At sampling point 3, the value of TSS was 1.1
mg / 1 after receiving input from industrial outlets 2 of 1.3 mg/l , (sampling point 4),
the TSS value increased to 1.6 mg / 1. At sampling point 7, the value of TSS was 1.1
mg / 1 after receiving input from industrial outlets 3 of 1.4 mg / 1, (sampling point 6).
This indicates that the Klampok River still has the capacity to increase the burden of
TSS pollutants in class II.

2. Based on the analysis of the impact of industrial activities operating around the
Klampok River on parameters of river water quality pollution, namely BOD, COD,
and TSS, control of Klampok River water quality pollution results in
recommendations for controlling water pollution in the Klampok River, namely, the
study of class determination Klampok River water and capacity according to its
purpose, increasing the frequency of monitoring and monitoring of industrial activities
operating around the Klampok River, increasing the number of monitoring points and
monitoring frequency of Klampok River water quality, as well as law enforcement and
local rewards to industries in environmental management.

4.2 Recommendations

Based on the results of research and discussion and conclusions, the suggestions that can be

submitted are as follows :

1. It is necessary to conduct monitoring of the water quality of the Klampok River, a
minimum of 2 monitoring points namely upstream and downstream, increasing the
frequency of monitoring to a minimum of 2 times a year, i.e., in the rainy season and the
dry season by using an accredited laboratory in order to obtain the results of the
Klampok River water quality measurement accurate.

2. The more detailed inventory of pollution sources related to pollutant sources produced
by industries operating around the Klampok River needs to dispose of their waste into
the Klampok River so that the results of the QUAL2KW modeling can be closer to the
actual value.

3. The need for further teaching related to QUAL2KW software in the course of
Environmental Quality Management or Modeling and Programming in the Department
of Environmental Engineering to increase the skills of Environmental Engineering
students regarding river water quality modeling.

4. Further research is needed regarding the capacity of the pollution load of the Klampok
River that has been polluted by waste generated by industrial activities operating around
the Klampok River for other parameters.
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