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Abstract: Environmental pollution caused by waste is pollution that very dangerous for living things.
In particular, water pollution, waste that is disposed of through waterways will disrupt the water
ecosystem which will have an impact on human life. On the other hand, the development of
entrepreneurship such as home industry has a positive impact on society, especially in terms of the
economy. Therefore, water pollution indicators are needed that can be used as guidelines in treating
wastes such as BOD and COD. In this study, analyzed the levels of BOD and COD from home industry
wastewater in the Cawang area. The home industry includes laundry, cracker business, restaurants,
printing houses, photocopying, and snack businesses. Based on the results of data analysis, the
highest BOD level was 45.827 in samples taken at night. And, the highest COD levels were 95.923 in
samples taken at night. These data indicate that the levels of BOD and COD in the water in the home
industry waste disposal sites are below the standard threshold for wastewater quality. The levels of
BOD and COD are in the safe category for aquatic biota.
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1. Introduction

Water pollution is pollution that is very dangerous for living things, especially
aquatic biota. This pollution can damage aquatic ecosystems that affect human life.
Water pollution inevitably occurs along with the times and technology. The
byproducts of various products that can be utilized will generally be waste which has
the potential to pollute water. These wastes are very dangerous for the environment
if they are not treated according to procedures. These wastes generally contain
various pollutants and have the potential to pollute water including groundwater
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(Nurhalisa & Hasin, 2017; Nasution & Silaban, 2017; Putra & Yulia, 2019; Aji & Jailani,
2020; Harefa & Silaban, 2020; Widiarti & muryani, 2020).

Community activities play an important role in waste production. Community
activities, especially those related to the treatment of waste, affect waste production
and in efforts to handle it (Dewi et al. 2016; Siburian et al. 2017). This situation shows
that water pollutants can come from various sources such as office activities (Sulistia
& Septisya, 2020) and even activities in housing (Suoth, 2016). Home industry
activities can also contribute to water pollution, especially if it is not treated wisely
(Esta et al. 2016). In general, determinants can affect water pollution (Setianto &
Fahritsani, 2019).

Water pollution caused by waste production is important to observe regularly.
There are various indicators of water pollution that can be used as a reference for
determining policies and anticipatory measures so that pollution can be controlled,
including the Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand
(COD) of the water (Supenah et al. 2015; Nurhalisa et al. . 2017; Rachman et al. 2017;
Barus, 2019). These two indicators indicate the quantity of oxygen in the water which
is related to the content of organic matter in the water (Kustiasih, 2011). Therefore,
analysis of BOD and COD levels must be carried out to determine the level of
pollution that occurs and is used as a quality standard for wastewater (Atima, 2015;
Andika et al. 2020).

Water BOD and COD levels are actually influenced by several factors, one of which
is time variation (Susilo et al. 2016; Santoso, 2018). Generally, the longer the waste is
dispersed in water, the lower the BOD and COD levels in the water. In addition,
particle size can affect the levels of BOD and COD in the water (Mustafa et al. 2020).
Therefore, it is important to carry out continuous monitoring (Firdaus et al. 2018) and
a pro-active attitude of the community in controlling the use of products that have
the potential to become polluting waste. Decreasing BOD and COD levels at certain
measurements are not necessarily an indicator in general, because BOD and COD
levels are very dynamic.

In general, high BOD and COD levels can have a negative impact on the
environment (Soukotta et al. 2019). Therefore, efforts are needed to minimize the
increase in BOD and COD levels. In addition to efforts to control waste production,
the community can carry out other efforts such as the use of aquatic plants
(Kriswandana, 2018) and stimulus to increase seaweed (Dewa, 2016). Utilization of
seaweed contributed positively to the reduction of BOD and COD levels in water. In
addition to the use of seaweed, the use of rice husk ash has been proven effective in
reducing levels of BOD and COD in water (Budiman & Amirsan, 2015). In addition,
treatment of waste such as reprocessing before disposal can affect the impact of this
waste (Nuraini et al. 2019).

Another effort that can be done in an effort to reduce water BOD and COD levels
is optimization of wastewater treatment plants (Sasiang et al. 2019). This effort is a
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modern effort that is effective in reducing water BOD and COD levels, especially if
implemented optimally. However, this effort requires great effort and effort, so it
requires the collaboration of several parties such as local governments and active
waste producing organizations such as companies.

Water pollution actually causes harm to society. Water can be intended to
support human activities other than as one of the basic needs (Mustafa et al. 2020).
Water can be used for irrigation in rice fields (Saputra et al. 2020), plantations, and
various other agricultural activities. Apart from agriculture, water is the main support
in the plantation sector and various fields related to the utilization of other
resources. Therefore, the community must play an active role in maintaining water
quality. The community must be at the forefront of efforts to control waste, which is
a source of water pollution. This control can be started from the smallest scale such
as controlling household waste.

2. Methods

The research sample was taken from wastewater streams of people who have
several home businesses including laundry, crackers, restaurants, printing houses,
photocopying, and snacks in the Cawang area, East Jakarta. Samples were taken at a
disposal outlet which is about 50 meters from the residents' last house. Samples
were taken at 5 points (samples X1, X2, X3, X4, and X5) in the morning, day and night.
The experimental procedure is as shown in Fig 1.
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v
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|

Sampling Technique (Sampling in the morning/at noon/at night)

v l y v Y

Sampling Sampling Sampling Sampling Sampling
Point 1 Point 2 Point 3 Point 4 Point 5

Measurement of BOD and COD
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l | |

Analysis and Interpretation of Data

l

Conclusions

Fig 1. Research procedure
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The research was conducted in November 2020 - February 2021. The research
stages consisted of the observation stage and the analysis stage. The observation
stage includes observing the types of businesses occupied by residents in the vicinity
of the sampling site and observing the use of river water by residents as well as
interviews with several residents related to changes that have occurred at the river.
The analysis stage includes the preparation and content analysis of the sample
(Bahagia et al. 2020). The samples were measured BOD and COD as an indicator of
water pollution. Measurements were carried out in the chemistry laboratory,
Christian University of Indonesia using the Portable DO and BOD meter HI98193 for
BOD measurement and the Suntex TR-1100 COD Thermoreactor for COD
measurement.

3. Results and Discussion

Samples were taken in the morning, afternoon, and evening which consisted of 5
points of collection. The sample was prepared beforehand before measuring BOD
and COD. The results of the sample BOD measurement are as in Table 1.

Table 1
BOD Measurement Results

Sa Sampling in the morning | Sampling at noon Sampling at night
mpl Measur | Measur | Measur | Measur | Measur | Measur | Measur | Measur | Measur
e ement | ement | ement | ement | ement | ement | ement | ement | ement
1 2 3 1 2 3 1 2 3
X1 22.02 22.04 22.02 11.13 11.12 11.13 41.87 42.01 42.03
X2 22.04 22.05 22.01 11.09 11.12 11.12 42.01 42.01 42.05
X3 22.03 22.03 22.03 11.08 11.08 11.08 42.01 41.97 41.97
X4 | 2214 22.15 22.14 11.22 11.22 11.22 45.78 45.88 45.82
X5 22.12 22.14 22.14 11.20 11.19 11.20 45.68 45.70 45.70

Measurement of BOD samples was carried out 3 times for each sample. The
results of these three measurements are averaged so that the cumulative
measurements for each sample taken in the morning, afternoon, and evening are
obtained. The comparison of the average sample BOD measurement results is shown
in Fig 2.

Based on Fig 2, the highest BOD is in the samples taken at night, while the lowest
BOD is in the samples taken during the day. After measuring of BOD levels, COD
measurements were taken on the prepared samples as in Table 2.

COD measurement of the sample was carried out 3 times for each sample. The
results of these three measurements are averaged so that the cumulative
measurements for each sample taken in the morning, afternoon, and evening are
obtained. The comparison of the average sample COD measurement results is shown
in Fig 3.
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Fig 2. Comparison of average BOD measurement results

Table 2
COD measurement results
Sa Sampling in the morning Sampling at noon Sampling at night
mol Measur | Measur | Measur | Measur | Measur | Measur | Measur | Measur | Measur
ep ement | ement | ement | ement | ement | ement | ement | ement | ement
1 2 3 1 2 3 1 2 3
X1 72.83 72.83 72.82 31.05 31.07 31.08 91.66 91.68 91.68
X2 | 72.88 72.86 72.84 31.19 31.18 31.19 92.05 92.06 92.02
X3 |72.82 72.82 72.82 31.20 31.18 31.18 92.01 92.07 92.07
X4 |73.22 73.24 73.22 31.86 31.88 31.87 95.87 95.98 95.92
X5 |73.02 73-04 73-04 31.70 31.76 31.75 95-35 95-32 95-30
COD Measurement
- 91673 52.043 52.05 95923 85323
) 31.087 31.187 31.187 31.87 31737
100 72.827 7285 72.82 73.227 73.034
. Sample 1 Sample 2 mple 3 Sample 4 Sample 5
e SaMpling in the marning Sampling at noon Sampling g

Fig 3. Comparison of average COD measurement results for samples
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Based on Fig 3, the highest COD in samples taken at night, while the lowest COD in
samples taken during the day. After the measurement, the levels of BOD and COD are
interpreted according to the BOD and COD thresholds regarding the wastewater
quality standard (Peraturan Menteri Lingkungan Hidup Republik Indonesia Nomor 5
Tahun 2014) as in Table 3.

Table 3
Interpretation of BOD and COD Measurement Results
BOD Levels COD Levels
Sample BOD Threshold Categor cob Threshold Category
(mgll) s(mgl) (mg/l) s (mglL)

Sampling in  22.027 75 Safety 72.827 180 Safety
the morning

X1 Sampling at 11127 75 Safety 31.067 180 Safety
noon
Sampling at 41.970 75 Safety 91.673 180 Safety
night
Sampling in  22.034 75 Safety 72.860 180 Safety
the morning

X5 Sampling at 11.110 75 Safety 31.187 180 Safety
noon
Sampling at 42.023 75 Safety 92.043 180 Safety
night
Sampling in  22.030 75 Safety 72.820 180 Safety
the morning

X3 Sampling at 11.080 75 Safety 31.187 180 Safety
noon
Sampling at 41.983 75 Safety 92.050 180 Safety
night
Sampling in  22.143 75 Safety 73.227 180 Safety
the morning

X4 Sampling at 11.220 75 Safety 31.870 180 Safety
noon
Sampling at 45.827 75 Safety 95.923 180 Safety
night
Sampling in  22.134 75 Safety 73.034 180 Safety
the morning

X5 Sampling at 11197 75 Safety 31.737 180 Safety
noon
Sampling at 45.694 75 Safety 95.323 180 Safety
night

Based on table 3, BOD and COD of home industry wastewater in the morning,
afternoon, and evening collection are below the BOD and COD thresholds according
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to the Regulation of the Minister of Environment of the Republic of Indonesia
Number 5 of 2014 concerning wastewater quality standards. These data indicate that
the river water of the home industry waste disposal in the Cawang area is in the safe
category.

The research sample was taken 3 times, namely in the morning, during the day,
and at night. The sampling points at each sampling were 5 locations. This sampling
technique is carried out based on predictions of community activities in treating
waste (Susilo et al. 2016; Harefa, 2018) as well as based on observations and
interviews conducted with several residents. In the morning, the majority of people
carry out activities in order to prepare products to be marketed. During the day, the
community provides services to consumers. And at night, people sort products, clean
equipment, and make decisions about products that cannot be recycled.

Based on Fig 2, the highest BOD is found in samples taken at night. Of the five
sampling points, the samples taken at night showed higher levels than the samples
taken in the morning or during the day. This data shows that the majority of residents
who have home industry businesses treat waste at night. Meanwhile, the lowest BOD
data were obtained in samples taken during the day. These data indicate that waste
disposal activities during the day tend to decrease compared to waste disposal
activities at night or in the morning.

Likewise in COD measurement, based on Fig 3, the highest COD levels were found
in samples taken at night. The data for the five samples showed that the COD levels
at the times of the home industry waste disposal sites in the Cawang area were
higher than the COD levels in the samples taken in the morning and during the day.
This data shows that the majority of residents treat waste at night. Meanwhile, the
lowest COD levels were found in samples taken during the day. The data show that
the treatment of waste (waste disposal) during the day is less than at night and
during the day.

However, based on Table 3, the BOD and COD levels of all samples taken at night,
morning and afternoon were below the threshold. Based on the Regulation of the
Minister of Environment of the Republic of Indonesia Number 5 of 2014 concerning
Wastewater Quality Standards, the Cawang community home industry waste
disposal times are in the safe category. Even so, residents are expected to be pro-
active in reducing waste production through activities to reduce the quantity of
products that have the potential to produce waste and activities that are
reconstructive in nature in the form of utilizing products that will turn into waste into
reusable products. In addition, continuous education is needed so that residents have
knowledge in an effort to minimize waste production. In general, community
activities greatly determine waste products that have a massive impact on water
pollution or not (Dewi et al. 2016; Siburian, 2017).
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4. Conclusion

Home industry actually has a positive impact on society, especially in terms of
income and opportunities. Based on these positive impacts, the government of the
Republic of Indonesia supports and facilitates the formation of a home industry by
providing a platform and policies that favor small and medium enterprises such as
the home industry. With this support and facilities, the government hopes the
formation of new entrepreneurs who can support the country's economy. However,
in addition to positive impacts, the development of entrepreneurship such as home
industry actually has a negative impact, especially on the environment. By-products
from products that can be used generally will become waste that can pollute the
environment, especially if not treated inappropriately. There are many indicators of
environmental pollution that can be analyzed, including the levels of BOD and COD at
the time of the waste disposal. This pollution indicator shows the dissolved oxygen
content to stabilize the organic material that is present chemically as well as the
oxygen content needed to stabilize the organic matter that is biologically present.
Based on the analysis of the research data, it shows that the BOD and COD levels in
the sample are below the threshold in the safe category.
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