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1. Introduction

Life on earth depends heavily on water for survival. Water can, however, be harmful if it is
provided under unfavorable circumstances, both in terms of quantity and quality. In order
to repair lakes and encourage the production of higher trophic levels, it is appropriate to
increase habitat complexity and variability by include land-water transition regions in lake
systems (Meerhoff & de los Angeles Gonzalez-Sagrario, 2022). Humans benefit much from
clean water due to its use in daily activities, industrial processes, and sanitary practices
(Buoli et al, 2018). Where water quality is declining year after year, finding clean water
sources is a difficulty. It can be challenging to find water that meets specific requirements
of quality.

The factors for the declining availability of clean water on this planet are brought on
by careless human behavior. To lessen the effects of water pollution, processing and quality
management of the water must be handled right away (Meals et al, 2010). Up to 14 out of
18 types of pollution may exist in water, according to calculations made by the Water
Quality Index (WQI). In addition to the fact that well water is polluted, incorrect food and
drink consumption is a problem as well (Collaborators & Arnlév, 2020). Quality can be
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compromised by beverage handling (Zhou et al, 2017). The water problem is also impacted
by hygiene practices, such as how we use and consume beverages (Khan et al, 2022).

This attempts to stop adverse effects that are particularly harmful to people and the
natural equilibrium in these waters. In poor nations, numerous diseases brought on by
contaminated water affect about half of the population. The World Health Organization
estimates that up to 2 billion individuals worldwide get rheumatism caused by
contaminated water. Around 525,000 kids every year die from this illness, which is the
leading cause of death in children under the age of five (Paul, 2020). Nearly 30% of the
world's population did not use a well managed drinking water service in 2015, and 844
million people lacked a basic drinking water service, which is defined as a drinking water
source protected from recontamination within a 30-minute roundtrip to collect water.

Complexity has been produced by rapid industrialisation and urbanization. serious
global issue with water pollution. As a top priority for national environmental protection,
the problem of water pollution poses a major danger to the natural environment, food safety,
and sustainable economic development (Ponce Romero et al, 2017). Only 27% of
healthcare facilities in the least developed nations offered the fundamental waste
management services, and 3 billion people lacked access to controlled waste disposal
facilities (Bellizzi et al, 2020; Sharma et al,, 2020).

In Indonesia, there are numerous urban and rural areas with polluted water,
including Jakarta Bay, which costs fish producers money. The loss of numerous fish, shrimp,
and milkfish is one way this loss expresses itself. The Jakarta Bay pollution caused by
dangerous compounds is a major concern. As a result, uncontrollable growth of pollutant
indicators such green mussels has occurred (Melinda et al,, 2021). Water pollution will also
be caused by using pesticides excessively and for an extended length of time (Willey et al.,
2021). According to Al Idrus et al. (2018), this occurred in NTB when farmers sprayed
pesticides near the Lingsar and Ranget springs.

Each tributary is susceptible to contamination, which may contaminate the
receiving river. Assessing the condition of the examined tributaries will therefore shed
more light on the spatial development of water quality in the urban rivers of Bukavu.
metropolitan drainage networks and systems that manage stormwater runoffs cause
increased fluxes of pollutants into aquatic habitats as metropolitan areas develop (Zou et
al, 2018). According to D. M. Berendes et al. (2017), onsite sanitation is used by at least 66%
of urban inhabitants worldwide and typically has to be emptied.

Water shortages are caused by pollution, household waste, industrial waste, and
agricultural waste across practically all of Java and certain areas of Sumatra, particularly in
large cities. In addition to pollution, erosion brought on by deforestation contributes to the
water crisis Rulli et al. (2017). The water crisis that exists in different parts of Indonesia is
also a result of lax government regulation and lax law enforcement, which makes the issue
of water pollution a serious issue that will only get worse with time (Musthofa et al, 2017).
The compounds' Strategy for Sustainability (CSS) offers a progressive method of managing
chemical risks by implementing upstream controls that forbid or limit the use of the most
dangerous compounds and only permit their necessary use (European Commission, 2020b).

2. Methods

2.1. Research Materials

Water contamination is the subject of the study's material on environmental pollution. In
the meantime, social elements can be noticed in people's behavior and quality of life. Based
on social considerations, the study's findings were able to identify the essential and relevant
variables for addressing environmental contamination. A 3-D model was made using the
inverted RES2D and IP data files, GPS data, and other data sources to help calculate and
measure the approximate contaminated volume of the waste materials. The data for each
electrode position of the six profile lines that were dispersed over the site were compiled
using the Oasis Montaj Software (Arifin et al,, 2020). For precise mapping and quantification
of the distributions, the process is essential. Since the pollutant plumes have had negative
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effects on ecosystems, humans, and the environment and any sustained exposure to them
can have substantial health risks, data collecting is crucial.

2.2. Groundwater Health Risk Assessment

The average daily dose (ADD), non-carcinogenic target hazard quotient (THQ), hazard index
(HI), and life-time carcinogenic risk (LCR) coefficients can be calculated to assess the health
risks of adults and children exposed to heavy metals in groundwater (Ahmad et al, 2021;
Boateng et al, 2019).

Human exposure risk pathways to heavy metals contamination could occur through
three main routes: direct ingestion, dermal absorption through skin exposure, and
inhalation through the mouth and nose (Zheng et al, 2010). Dermal absorption and
ingestion are frequent methods of exposure to water. Ordinary Daily Dose (ADD). The
literature has described exposure dosages for these two pathways to assess human health
risk.

2.3. Collection Techniques

Both main and secondary data can be collected during the data collection process. In this
case, the research method is to gather data from a localized survey using a procedure:
unstructured interviews (the research guidelines only include important questions that will
be asked from the respondents), in order to be able to produce primary data, which will be
the focus of the research, and non-participant observation (observation that the researcher
does not directly participate in the activity being observed), in order to produce secondary
data. While literature studies from journals and articles that are appropriate for this
research are used to acquire secondary data.

Ten locations in the Batang Arau estuary were chosen for sampling, with a 200 m
distance between each site. Figure 1 depicts the water samples that were taken in the
middle and upper portions of the Batang Arau river as a comparative sample. The
gravimetric method was used to measure the TDS, and the subsequent steps were taken:
The evaporation cup was cleaned, placed in the oven at 105 OC for an hour, allowed to cool,
and then weighed right before use to determine the mass of the empty cup (B). The water
sample is well mixed before filtering it via whatman filter paper number 41. Up to 100 ml
of the filtered sample is obtained, and it is then placed in the evaporation cup.

Padang

Figure 1. Sampling point in the Batang Arau river
(Indonesian Geospatial Information Agency, 2021)

3. Results and Discussion

Humans and other animals are negatively impacted by water pollution. Therefore, we
require a method to manage water pollution. In the Yellow River Basin, Xu et al. (2022)
conducted a study of a similar nature, however they came to two distinct results on the
spatial differences in the AGWFs across the cities. (1) There are stark differences in the
amount of GWF planted in prefecture-level cities. However, the variations did gradually
vanish. (2) Positive spatial autocorrelation was visible throughout the whole area of the
GWEF for the planting sector, pointing to the existence of "H-H" or "L-L" agglomerations.
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Because this study solely looked at the GWF of the planting industry, there are some

differences between it and Xu et al. (2022) on specific uses of water.

control effort is.

Knowing the water source's quality is essential to ensuring that the water utilized
for human activities does not harm people. In addition to being of high quality, water must
also be available in adequate quantities to suit human needs. An example of a river pollution

1) Industrial wastes need to be neutralized before being dumped into rivers to ensure
they are free of contaminants.

2) Dispose of waste in designated areas; it is forbidden to toss trash into the river.
3) Using fewer insecticides to get rid of plant pests.

4) All oil companies are supposed to have machinery that can contain leaks of oil and

vacuum it back up. Consequently, the oil spill won't be widespread.

Table 1. Samples' Leachate Pollution Index (LPI) Conc. stands for concentration, LPI for Leachate
Pollution Index, wi for pollutant parameter weight, and pi for pollutant parameter sub-index score

Parame LI-Eneka LII-Aluu LIII-Iwofe
ters Conc. Wi pi wipi Conc. Wi pi wipi Conc. wi pi Wipi
pH 7.43 0.055 6 0.33 7.28 0.055 5.5 0.30 5.56 0.055 6. 0.36
5
EC 194 - - - 889 - - 15,700 -
TDS 0.08 0.05 28 1.4 232 0.05 24 1.2 2.67 0.05 23 1.15
Cl 2.14 0.048 30 1.4 145 0.048 25 1.2 1408 0.048 30 1.44
4
NOs3 117 0.053 100 53 1.08 0.053 100 5.3 0.04 0.053 98 5.19
PO+ 92.4 - - - 1.13 - - - 0.02 -
SO4 8.45 - - - 311 - - - 764 -
Mg 9.93 - - - 3.75 - - - 103 -
Na+ 4.80 - - - 82.4 - - - 678 -
Ca 6.43 - - - 19.1 - - - 3464 -
As 54.2 0.061 5.5 0.34 0.0010 0.061 10 0.6 0.0152 0.061 10 0.61
1
Cd 0.80 - - - 0.002 - - - 0.002 -
Zn 7.43 0.056 0.28 0.02 0.056 5.5 0.3 0.87 0.056 6. 0.36
1 5
Ba 194 - - - 0.03 - 0.03 -
Mn 0.08 - - - 2.19 - 11.7 -
Cu 2.14 0.05 7 0.35 0.02 0.05 6 03 0.17 0.05 7 0.35
Co 117 - - - 0.03 - 0.03 -
Cr 92.4 0.064 6.5 0.42 0.006 0.064 6.5 0.42 0.006 0.064 6. 0.42
5
Ni 8.45 0.052 8 0.42 0.06 0.052 5 0.26 0.06 0.052 8 0.42
Pb 9.93 0.063 9 0.5 0.008 0.063 8 0.50 0.008 0.063 8 0.50
7
Swi 0.552
Ewipi 10.8 10. 10.8
5 4
LPI 19.66 18.84 19.
57

iy

2)
3)
4)

The results show low mineralization (Naminata et al, 2018), and both
anthropogenic activities and natural weathering can affect how much EC is present. Due to
alack of knowledge about the harmful effects of river water pollution, the community's role
in preventing environmental contamination is equally crucial. However, part of the
diversity in health outcomes might also be explained by factors at the community level. This
study focuses on the correlation between women's empowerment, which is known to be a
correlate of child health (Abreha & Zereyesus, 2021), and a particular community-level
characteristic, the local level of ethnic diversity. Sumardjo (1999) lists the traits of
empowered citizens, including:
Capable of understanding oneself and one's potential; Capable of planning
(anticipating changing situations in the future).

Capable of taking charge.
Possess the ability to bargain.
Possess sufficient negotiating power.
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An information graph was created from the EHRA (Environmental Health Risk
Assessment) study or Environmental Health Risk Assessment research results based on
sampling utilizing secondary data (EHRA, 2021). This quantitative study's descriptive
research methodology use the EHRA method to assess the risks that environmental hazards
pose to people's health.

The mean, minimum, and maximum values for the SO2 concentration data, age,
activity pattern data, and anthropometric data are first calculated using frequency
distribution analysis. The respondents’ intake of SO2 is then calculated using a health risk
analysis to estimate how much they received. To determine intake, each respondent's
anthropometric data, exposure frequency, and exposure duration are used. The value of
intake is then computed using the average value of all the factors. Researchers assessed SO2
in the morning and afternoon with assistance from the Palembang Environmental Health
and Disease Control Engineering Center specialists. These actions are taken at four.
According to Figure 1, 43.2% of residents of Tangerang City continue to use the open
defecation method. 56.8% of the community had not practiced, making up the remainder.

The majority of the wastewater from the food sector may be easily handled by
biological systems because the principal contaminants are organic materials, such as
carbohydrates, lipids, proteins, and vitamins. Water pollution is a state brought on by the
input of pollutant loads/discharges in the form of gases. These contaminants typically take
the form of suspended or dissolved particles.

While some urban settlement areas have employed the system off-site, management
of household wastewater in rural settlement areas uses the system on-site. The community
can dispose of home wastewater in a number of ways, including the following.

1) Communities pouring household waste water into ice cubes, ponds, gardens, and rice
fields

2) Localities that dump residential wastewater into rivers or drainage systems.

3) Localities that use straightforward septic tanks to dispose of domestic waste.

4) Local governments sending household wastewater to WWTP.

5) Communities using communal septic tanks to dispose of domestic waste.

Both dissolved and inhaled particles. According to Khatri and Tyagi (2015),
pollutants can reach aquatic bodies through a variety of channels including the atmosphere,
soil, runoff from agricultural land, domestic, urban, and industrial waste. Based on Figure 3
from the 2014 EHRA survey results, it is known that 90.9% of houses in Tangerang City have
SPAL (sewerage system), with just 9.1% of households lacking SPAL. Nearly 8.3% of houses
(out of the remaining 91.7% that do not experience inundation) suffer from flooding as a
result of their lack of SPALs.

3.1. Water Quality Evaluation

3.1.1. Single Pollution Index

The average DO content was 3.1 1.4 mg/L, over the Class V standard level of 2 mg/L, with
C1, F1, and G2 being below the standard. DO was a key measure for assessing water quality
and determined the metabolism. The order of cation abundance is as follows: Na - Ca - Mg
- K. It was discovered that the calcium concentration ranged from 11.12 mg/1 to 1600 mg/I.
Water can contain anything between 0 mg/1 to 480 mg/l of magnesium. The range of the
sodium concentration was 15 mg/1 to 2500 mg/1. Potassium concentrations in water range
from 2 mg/1to 400 mg/1. High temperatures (26 C) throughout the investigation period and
DO were typically adversely connected with water temperature. High temperatures and
enough sunlight may also.
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Leachate Pollution Index

20

15

LI-Eneka  Lll-Aluu  Llll-lwofe

Locations
Figure 2. LPI of sampled landfills

There may be several levels of variation in the concentration. However, due to the
quantitative instrument, the LPI inside demonstrated uniformity. The analysis determined
that the LI-Eneka dumpsite had an LPI of 19.66, the LII-Alun dumpsite had an LPI of 18.84,
and the LIII-Iwofe dumpsite had an LPI of 19.57. The higher value of LPI (>10) indicated a
hazardous character of the dumpsite, indicating probable contamination of the local
groundwater, according to Mishra et al. (2019).

The maximum values of DO in A2 and B2 were 4.1 and 3.1 times the minimum values,
respectively; the maximum values of COD in B2, H1, and G2 were 3.4, 10 and 4.5 times the
minimum values, respectively; the maximum value of TN in A1 was 5.0 times the minimum
value; and the maximum values of TP in B1 and C1 were 11.7 and 3.2 times the minimum
values, respectively. These spatial differences in water quality were evident in the majority
of rivers. Anions usually appear in the following order: Cl comes before CO3, SO4, NO3, and
HCO3. The surface water samples' Cl concentrations range from 20 mg/1 to 8000 mg/1. The
range of carbonate concentrations was 28 to 4000 mg/l. The range of sulphate
concentrations is 11 mg/1to 1000 mg/l. The greatest sulfide concentration in C1 is 2.8 times
the smallest concentration. There could be changes in water quality at various cross-
sections due to the self-purification of water bodies and pollutant transport processes. This
outcome was comparable to those mentioned in the literature. El-Sheikh et al. (2010)
discovered the difference between the COD maximum and minimum levels.

3.2. Total Dissolved Solids Value

The graph of the relationship between the TDS value and the sampling location can be seen
in Figure 2. The average TDS value at the study site was 782.5 mg/1 with a value range of
705-873 mg/L. The TDS value of water samples in the Batang Arau estuary area fluctuated
but tended to decrease the farther from the sea. The highest TDS value is found at location
M4 and this is different when compared to other locations, then the high TDS value is also
found at location M10. While the lowest TDS value is at the M5 location. The cause of the
high TDS value at the M4 location is due to the large number of fishing and passenger
shipping activities in that location, because fishing boats and passenger ships use oil as fuel,
so that if fuel oil spills in these waters, these waters will be polluted. The biggest cause of
water pollution in the downstream (estuary) areas is workshop activities and waste
disposal from dock ships in the form of oil (Bapedalda Kota Padang, 2004).
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Figure 3. Monthly variations of (a) phosphate, (b) ammonium, (c¢) nitrite, and (d) nitrate load
into Lake Kivu by Bukavu urban rivers measured at low- frequency between January 2017 and
December 2019. KW: Kahuwa river; WS: Wesha river; TL: Tshula river; BN: Bwindi River; NG:

Nyamuhinga river.

3.3. Analysis of Impact Mechanism

(1) Industrial structure

Firstly, the "10-Point Water Plan" may reduce industrial wastewater pollution by
optimizing the urban industrial structure and promoting urban industrial upgrading.
Traditional industries can reduce sewage discharge by changing their production mode and
updating their technology. From a statistical standpoint, financial growth would give
businesses additional financial support. The ability of a firm to acquire external financing is
more important for OFDI engagement (Yan et al, 2018).

Other industries can develop low pollution and low energy consumption processes
with the help of industrial structural upgrading, so as to promote the development of the
entire industry toward the direction of green environmental protection and reduce
industrial wastewater pollution.

The results of the Environmental Health Risk Assessment (EHRA) study conducted
by the Tangerang District Health Office showed that 57% of households have private
latrines, while the results of the 2014 EHRA study showed that in Tangerang City 90.9% of
households have SPALs. This shows that this problem still requires serious attention and
handling from the government and self-awareness from each community. Food industry
wastewater is one of the sources of environmental pollution. The amount and
characteristics of industrial liquid waste vary according to the type of industry. For example,
the tapioca industry.

(2) Technological innovation effect

The "10-Point Water Plan" may reduce the intensity of water pollution by improving
the sewage treatment rate through, e.g., technological innovation, improving sewage
discharge standards, increasing investment in environmental protection, and strengthening
the construction of the environmental protection infrastructure (Chakraborty & Chatterjee,
2017). The "10-Point Water Plan" states unequivocally that "Liu et al. (2018) proposed a
framework that explicitly accounts for the variability in starting BMP efficiency to reduce
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the severity of runoff and pollutant concentrations due to local condition differences and
installation practices; an intrinsic variability of operational performance due to watershed
geophysical conditions, differential response to enterprises should play the main role of
technological in the watershed management process.". Yi et al. (2020) pointed out that
technological innovation can reduce energy consumption by improving production
efficiency and energy efficiency to reduce environmental pollution.

The results of the mechanism analysis show that the "10-Point Water Plan" has
significantly reduced the intensity of water pollution, improved the urban industrial
structure, increased the proportion of the tertiary industries, and promoted the
development of low energy con- Sumption and environmental protection industries;
however, there is noevidence to show that the policy significantly reduces the proportion of
industrial production in the short term. We do find that the "10-Point Water Plan" has
reduced the intensity of water pollution by promoting industrial technological innovation,
such as developing clean and emissions reduction technologies.
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Figure 4. The variations of (a) pH, (b) water temperature, (c) dissolved oxygen, (d) electrical
conductivity, (e) phosphate, (f) ammonium, (g) nitrite, and (h) nitrate measured at low-frequency
(bi-monthly measurements) in downstream setting of Bukavu urban rivers between January 2017
and December 2019. KW: Kahuwa river; WS: Wesha river; TL: Tshula river; BN: Bwindi River; NG:
Nyamuhinga river



ANDME]J. 2023, VOLUME 1, ISSUE 1 9

4. Conclusions

The impact of household waste that is disposed of carelessly will result in a decrease in
water quality and can no longer be used. In this case the research results are expected to
provide the most effective strategy in controlling river pollution around the city of Padang.
There is a need for law enforcement against perpetrators of environmental pollution and
imposing severe sanctions. Hopefully this article can be developed for further research.

The single pollution index method evaluation results showed that the Pearl River
Delta typical river surge pollutants exceed the single pollution index order: TN > NH3-N >
COD > Fe > TP > DO> Mn > sulfide; and water self-purification and pollutant transfer would
lead to spatial differences in water quality at different cross-sections.

The average TDS value in the estuary is 782.5 mg/l. This value is still below the
standard threshold for water quality, but already exceeds the level of contamination for
drinking water, which is 500 mg/l. The National Sanitation Foundation's Weighted
Arithmetic Water Quality Index Comprehensive Pollution Index, Foundation Water Quality
Index, and Canadian Council of Ministers of the Environment Water Quality Index Examples
of water quality indices that have been developed internationally to track river surface
water quality (Mishra & Kumar, 2021).

The average value of electrical conductivity in the estuary is 172.5 uS/cm. This value
is still below the standard threshold for water quality, but much higher than the value of the
electrical conductivity of water in pure waters. The average pH value in the estuary is 6.7,
which is classified as neutral water.

The concentration of heavy metal Fe 0.105 mg/l and Pb 0.005 mg/l1. Both values are
still below the water quality standard threshold. The average TDS value in the middle is 734
mg/l, while in the upstream it is 720 mg/l. The TDS value of the water samples from the
three sampling locations is still below the water quality standard threshold. The highest
TDS value of water samples is in the estuary area.
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