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ABSTRACT

Water is a vital necessity for human and living things in general. It is undeniable that the decline in
water quality today is the result of human activities that overexploit the environment. People's lifestyles that pay
less attention to environmental aspects such as throwing garbage out of place, disposing of hazardous waste, and
changing the function of forest areas that can increase the potential for erosion and often cause sedimentation at
the bottom of the waters have a negative impact both directly and indirectly on the natural environment,
especially water sources. High rate of forest degradation and deforestation has a significant impact on changes
and decreases in water quality. In this study, water quality monitoring was conducted using several parameters
as an initial step to understand the condition at the Dam and Clean Water Facility in Banturung Village, Bukit
Batu District, Palangka Raya City. The results obtained from the analyzed parameters include odorless, pH 5.9,
turbidity 1.0 NTU, temperature 28.1 °C, color 3.63 TCU, total dissolved solids (TDS) 10.2 mg/L, nitrate (NO3’)
0.608 mg/L, nitrite (NO2") 0.002 mg/L, iron (Fe) 0.038 mg/L, and manganese (Mn) 0.006 mg/L.
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INTRODUCTION clean water (Alihar, 2018; Lininger et al.,

) ) _ 2022).
Water is a vital necessity for human

life and living beings in general. The
availability of water on Earth is always
constant, meaning it neither increases nor
decreases because water undergoes a
hydrological cycle. Although the amount of
water on Earth remains unchanged, the
quality of water changes with the growth of
the human population and the activities that
accompany it, often leading to a decline in
water quality. The high growth of the
population has resulted in not all
components of society being able to enjoy
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Water has many functions, as a
universal solvent it is used by organisms for
chemical reactions in metabolic processes
and serves as a medium for transporting
nutrients and metabolic products. For
humans, water plays a significant role not
only for their biological needs, such as
survival. In addition, freshwater is needed
by humans for cooking and drinking,
washing, irrigating  plants, industrial
purposes, and so on. Therefore, it is
undeniable that sometimes the limited
supply of water to meet these needs can
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trigger social conflicts in the community
(Suryani, 2016; Wiryono, 2013).

It cannot be denied that the decline
in water quality today is a result of human
activities that excessively exploit the
environment. The lifestyle of society, which
often neglects environmental aspects such as
improper waste disposal, disposal of
hazardous waste, and the conversion of
forest areas, increases the potential for
erosion and often causes sedimentation at
the bottom of water bodies. These activities
have negative impacts, both directly and
indirectly, on the natural environment,
especially water sources. The high levels of
forest degradation and deforestation
significantly impact the changes and decline
in water quality (Dessie & Bredemeier,
2013; Mapulanga & Naito, 2019).

Monitoring the condition of water is
the first step to understanding and
mitigating the adverse impacts on the
environment. In this research, an analysis of
water parameters was conducted at the Dam
and Clean Water Facilities in Banturung
Village, Bukit Batu District, Palangka Raya
City to determine whether the water in the
area is suitable for hygiene and sanitation
based on the Regulation of the Minister of
Health of the Republic of Indonesia
(PERMENKES-RI) Number 2 of 2023
(Kementerian Kesehatan Republik
Indonesia, 2023).

METHOD

Water samples were collected at the
Dam and Clean Water Facility in Banturung
Village, Bukit Batu District, Palangka Raya
City. The obtained samples were then taken
to the laboratory for further analysis.
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The analyzed parameters included
odor, pH, turbidity, temperature, color, total
dissolved solids (TDS), nitrate (NO3),
nitrite (NO2), iron (Fe), manganese (Mn).
The specific methods used are shown in
Table 1.

Table 1. Analyzed Parameters and Methods
Specification

Methods

Specification

No. Parameters

1 Odor Organoleptic
2 pH SNI 6989.11:2019
. SNI 06-6989.25-
3 Turbidity 2005
APHA 23rd
4 Temperature  edition, 2550 B,
2017
5 Color SNI 6989.80:2011
Total
6 dissolved Electrometry
solids (TDS)
APHA 23rd
7 Nitrate (NOz) edition, 4500-NOs
B, 2017
. ~ SNI 06-6989.9-
8 Nitrite (NO2) 2004
9 Iron (Fe) SNI 6989.84:2019
Manganese
10 SNI 6989.84:2019
(Mn)

RESULT AND DISCUSSION

The condition of water is very
important to consider, as water is essential
for life.  Contaminated water can
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significantly disrupt life systems because
living beings need water of good quality and
adequate quantity, and its availability must
be sufficiently continuous.

Based on the analysis results, the
findings are presented in Table 2 and then
compared with the water quality standards
for hygiene and sanitation purposes
according to the Regulation of the Minister
of Health of the Republic of Indonesia
(PERMENKES-RI) Number 2 of 2023.

Table 2. Analysis Results

compared to those for hygiene and
sanitation purposes. One parameter did not
meet the standard, which is the pH of the
sample at 5.9, whereas the allowable
standard range is 6.5-8.5.

Each tested parameter can have
various effects on water characteristics and
the impacts that occur when used in daily
life.

Odor

Odor testing is a fundamental
assessment of water quality that can be

analyzed through organoleptic methods. The

No. Parameters Results Standard
1 Odor Odorless Odorless
2 pH 59 6.5-8.5
3 Turbidity 1NTU <3NTU
Air
4  Temperature 28.1°C  temperature
+3°C
3.63
5 Color TCU 10 TCU
Total
6 Dissolved rlﬂO./ZL <300 mg/L
solids (TDS) ™9
. . 0.608
7. Nitrate (NO3) mg/L 20 mg/L
. ~ 0.002
8 Nitrite (NO2) mg/L 3 mg/L
0.038
9 Iron (Fe) ma/L 0.2 mg/L
Manganese 0.006
10 (Mn) ma/L 0.1 mg/L

Based on the 10 parameters tested, 9
parameters met the quality standards
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testing by organoleptic does not require
specialized instruments but relies on
olfactory sensing. According to the analysis,
the water sample was found to be odorless.
Contaminated water sources can emit
unpleasant odors due to the presence of
metals, organic compounds, and other
minerals. Detecting and identifying water
odors are crucial for assessing potential
health risks and ensuring compliance with
water quality standards (Akcaalan et al.,
2022).

Based on the tests, the water sample
was odorless and met the standards.
Generally, odor analysis is complemented
by taste testing because these tests can serve
as initial indicators of water condition.
According to Adams et al.,, (2022), pH
testing can affect taste and odor, which in
turn can impact the presence of metals and
even bacteria.

pH

The pH analysis is crucial for
assessing water quality as it measures the
acidity or alkalinity of water, which is vital
for the health of aquatic ecosystems and the
suitability of water for various purposes.
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The pH analysis resulted in a measurement
of 5.9, indicating an acidic condition,
whereas the standard range is 6.5-8.5. Water
with an acidic pH contains more hydrogen
ions (H") and tends to increase the
precipitation of metals in water. Conversely,
water with a basic pH contains hydroxyl
ions (OH") which can be more harmful to
aquatic life (Chen et al., 2012).

Additionally, pH levels significantly
impact water quality. Highly acidic water
tends to have higher levels of dissolved
oxygen, increased turbidity, and greater
chemical oxygen demand. In contrast,
highly alkaline water typically exhibits
lower dissolved oxygen levels, reduced
turbidity, and  higher  conductivity
(Dewangan et al., 2023).

Turbidity

Turbidity analysis is essential for
evaluating water quality as it measures the
clarity or cloudiness caused by suspended
particles in water. Elevated turbidity levels
can indicate the presence of sediment, silt,
or organic matter, which can impact aquatic
habitats by reducing light penetration
necessary for photosynthesis (Teng et al.,
2007). It also serves as an indicator of
potential  contamination from  runoff,
erosion, or  wastewater  discharge.
Monitoring turbidity is critical for assessing
water suitability for drinking, supporting
aquatic life, and recreational activities
(Austin et al., 2017). Additionally, turbidity
levels are regulated to ensure compliance
with water quality standards and to preserve
the ecological health of water bodies.

The turbidity analysis showed a
small amount of suspended solids in the
water, with a turbidity of 1.00 NTU.
Turbidity reflects water clarity and indicates
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the presence of pollutants, organic matter,
and sediments in the water (Pramesti &
Puspikawati, 2020).

Temperature

The temperature outside where we
took the sample was, around 29.8 °C. When
we analyzed the water temperature it was at
28.1 degrees Celsius. These readings are
within the accepted range of 29.8 + 3 °C
according to water quality standards.
Checking the temperature is crucial when
assessing water quality because it affects
how fast organisms metabolize and consume
oxygen impacts the solubility of oxygen and
other gases and influences how quickly
chemical reactions occur. Additionally
different aquatic species thrive best within
temperature  ranges highlighting  why
monitoring temperatures is key, to keeping
ecosystems healthy and following water
quality regulations (Bonacina et al., 2023).

Temperature can also impact other
factors such as dissolved oxygen, ammonia,
nitrate, total nitrogen, chemical oxygen
demand, and phosphate levels within the
water (Li et al., 2013).

Color

The analyzed water color result was
3.63 TCU, which is below the standard of
10 TCU. Water color analysis is conducted
to assess water quality because it can
indicate the presence of contaminants, such
as organic materials or inorganic substances,
and signal pollution from industrial
discharges, agricultural runoff, or sewage.

It also reflects natural processes such
as the decomposition of organic matter or
the presence of naturally occurring minerals.
The presence of iron oxides causes the water
to have a reddish color, while the presence
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of manganese oxides causes the water to
have a brownish or blackish color (Effendi,
2003).

Total Dissolved Solid (TDS)

Total dissolved solids (TDS) are
analyzed to assess water quality because
they represent the concentration of dissolved
substances in water, including minerals,
salts, metals, and organic compounds.
Elevated TDS levels can indicate pollution
from industrial discharges, agricultural
runoff, or natural sources like mineral
springs. High TDS can affect the taste, odor,
and appearance of water, as well as its
suitability for drinking, irrigation, and
industrial processes. Monitoring TDS helps
evaluate the overall purity of water and
ensures it meets regulatory standards for
various uses. Additionally, TDS levels can
impact the health of aquatic organisms and
the integrity of aquatic ecosystems, making
it a critical parameter in water quality
assessments (Raj et al., 2023; Weber-Scan
& Duffy, 2007).

The TDS result is 10.2 mg/L, which
meets the required standards. TDS indicates
the number of solid particles contained in
water and can provide information on
substances such as magnesium (Mg),
sodium (Na), potassium (K), and other
contaminants (Islam, 2016; Wang, 2021).

Nitrate (NO3)

Nitrate (NO3") is analyzed in water
quality assessments due to its importance as
a nutrient and potential pollutant. It
originates from various sources such as
agricultural fertilizers, animal waste, and
sewage effluent. Elevated nitrate levels in
water can lead to eutrophication, where
excessive nutrient enrichment promotes

EDUPROXIMA 6(3) (2024) 766-773

algal blooms and disrupts aquatic
ecosystems  (lsaza et al., 2020).
Additionally, high nitrate concentrations can
pose health risks if consumed, potentially
leading  to conditions  such as
methemoglobinemia (Ward et al., 2005).
Monitoring nitrate levels is crucial for
protecting both environmental health and
human well-being, ensuring that water
remains safe and suitable for consumption
while maintaining ecological balance.

The analysis shows that the nitrate
content in the water sample was 0.608
mg/L, which meets the standard of 20 mg/L.
Nitrate in water can result from
environmental factors such as the use of
nitrogen-rich fertilizers, livestock, sewage
pipe leaks, and improper household disposal
methods (Ramalingam et al., 2022).

Nitrite (NO2)

Nitrite (NO2) is analyzed in water
quality assessments due to its potential
toxicity, which can indicate contamination
and pose health risks. Nitrite forms from the
oxidation of ammonia and is a byproduct of
the decomposition of organic matter and
nitrogen-containing compounds. Elevated
nitrite levels in water can be harmful to
aquatic organisms, especially fish, by
impairing their ability to transport oxygen,
potentially leading to suffocation. In
humans, excessive nitrite consumption,
often through contaminated drinking water
or food, can interfere with oxygen transport
in the bloodstream, causing serious health
issues. Monitoring nitrite levels is essential
for preventing environmental degradation,
ensuring the safety of aquatic ecosystems,
and protecting public health.

The analysis shows that the nitrite
content in the water sample was 0.002
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mg/L, which meets the standard of 3 mg/L.
Excessive nitrite levels in water can pose
health risks, potentially causing
methemoglobinemia in children (Nadhila &
Nuzlia, 2021; Ward et al., 2005).

Iron (Fe)

Iron (Fe) is analyzed in water quality
assessments due to its potential impacts on
both health and aesthetics. The analysis
shows that the iron content in the sample
was less than 0.038 mg/L, which meets the
standard of 0.2 mg/L.

Elevated levels of iron in water can
lead to several issues. Aesthetic concerns
arise because high concentrations of iron
can impart a metallic taste and cause
reddish-brown  staining on  plumbing
fixtures, laundry, and dishes. Moreover,
excessive intake of iron through drinking
water can cause gastrointestinal distress and
potentially contribute to other long-term
health problems. Environmental impacts
include iron precipitation, which forms
deposits that can degrade aquatic habitats
and affect  sediment  composition.
Monitoring iron levels is crucial to ensure
water safety and compliance with regulatory
standards (Viana et al., 2021).

Manganese (Mn)

Manganese (Mn) is analyzed in
water quality assessments due to its
potential impacts on health and water
system infrastructure. The analysis shows
that the manganese content in the sample
was less than 0.006 mg/L, which meets the
standard of 0.1 mg/L.

Elevated levels of manganese in
drinking water can cause black or brown
staining of plumbing fixtures, laundry, and
dishes. Health concerns arise when
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manganese levels exceed regulatory limits,
potentially leading to neurological effects,
particularly in infants and children.
Additionally, manganese can affect the taste
and odor of water.

Manganese exposure can affect
nervous system functions and may even
cause an irreversible  Parkinson-like
syndrome known as manganism. Symptoms
include weakness, anorexia, muscle pain,
apathy, slow speech, emotionless facial
expression, postural difficulties, rigidity,
tremors, decreased mental status, and slow
clumsy movement of the arms and legs
(Alvarez-Bastida et al., 2018).

CONCLUSION

The results obtained from the
analysis of various parameters include
odorless water, pH 5.9, turbidity 1.0 NTU,
temperature 28.1 °C, color 3.63 TCU, total
dissolved solids (TDS) 10.2 mg/L, nitrate
(NOz) 0.608 mg/L, nitrite (NO2) 0.002
mg/L, iron (Fe) 0.038 mg/L, and manganese
(Mn) 0.006 mg/L. Based on these
parameters, the only parameter that does not
meet the standards for hygiene and
sanitation set by PERMENKES-RI No. 2
(2023) is pH, as it falls outside the
acceptable range of 6.5-8.5. The results of
this water parameter analysis are intended to
provide an overview of the environmental
water conditions.

REFERENCES

Adams, H., Burlingame, G., lkehata, K.,
Furatian, L., & Suffet, I. H. (Mel).
(2022). The effect of pH on taste and
odor production and control of drinking

water. Journal of Water Supply:
Research and Technology-Aqua,
71(11), 1278-1290. https:// doi.org/

10.2166/aqua.2022.133

771


http://jurnal.stkippgritulungagung.ac.id/index.php/eduproxima

Eduproxima: Jurnal limiah Pendidikan IPA
http://jurnal.stkippgritulungagung.ac.id/index.php/eduproxima

Akcaalan, R., Devesa-Garriga, R., Dietrich,
A., Steinhaus, M., Dunkel, A., Mall, V.,
Manganelli, M., Scardala, S., Testai, E.,
Codd, G. A., Kozisek, F.,
Antonopoulou, M., Ribeiro, A. R. L.,
Sampaio, M. J., Hiskia, A., Triantis, T.
M., Dionysiou, D. D., Puma, G. L.,
Lawton, L., ... Kaloudis, T. (2022).
Water taste and odor (T&O):
Challenges, gaps and solutions from a
perspective of the WaterTOP network.
Chemical Engineering Journal
Advances, 12, 100409. https:// doi.org/
10.1016/j.ceja.2022.100409

Alihar, F. (2018). Penduduk Dan Akses Air
Bersih Di Kota Semarang. Jurnal
Kependudukan Indonesia, 13(1). htt
ps://doi.org/10.14203/jki.v13i1.306

Alvarez-Bastida, C., Martinez-Miranda, V.,
Solache-Rios, M., Linares-Hernandez,
I., Teutli-Sequeira, A., & Vazquez-

Mejia, G. (2018). Drinking water
characterization and removal of
manganese. Removal of manganese

from water. Journal of Environmental
Chemical Engine ering, 6(2), 2119-
2125. https:// doi.org/10.1016/j.jece.
2018.03.019

Austin, A. N., Hansen, J. P., Donadi, S., &
EkI6f, J. S. (2017). Relationships
between aquatic vegetation and water
turbidity: A field survey across seasons
and spatial scales. PLOS ONE, 12(8),
e0181419. https://doi.  org/10.1371/
journal.pone.0181419

Bonacina, L., Fasano, F., Mezzanotte, V., &
Fornaroli, R. (2023). Effects of water
temperature on freshwater
macroinvertebrates: A systematic
review. Biological Reviews, 98(1), 191-
221. https://doi.org/10.1111/ brv.12903

Chen, L., Fu, X., Zhang, G., Zeng, Y., &
Ren, Z. (2012). Influences of
Temperature, pH and Turbidity on the
Behavioral Responses of Daphnia
magna and Japanese Medaka (Oryzias
latipes) in the Biomonitor. Procedia
Environmental Sciences, 13, 80-86.
https://doi.org/10.1016/j.proenv.2012.0
1.007

EDUPROXIMA 6(3) (2024) 766-773

Dessie, A., & Bredemeier, M. (2013).
Watershed Management, Water
Quality, Deforestation, Erosion, Land
Use. Resources and Environment.
https://doi.org/DOI: 10.5923/j.re.
20130301.01

Dewangan, S. K., Toppo, D. N., & Kujur,
A. (2023). Investigating the Impact of
pH Levels on Water Quality: An
Experimental Approach. International
Journal for Research in Applied
Science and Engineering Technology,
11(9), 756-759. https://  doi.org/
10.22214/ijraset.2023.55733

Effendi, H. (2003). Telaah Kualitas Air. PT
Kanisius. Indonesia

Isaza, D. F. G., Cramp, R. L., & Franklin, C.
E. (2020). Living in polluted waters: A
meta-analysis of the effects of nitrate
and interactions with other
environmental stressors on freshwater
taxa. Environmental Pollution, 261,
114091.  https://doi.  org/10.1016/
j-envpol.2020.114091

Islam, M. R. (2016). A Study on the TDS
Level of Drinking Mineral Water in
Bangladesh. American Journal of
Applied Chemistry, 4(5), 164. https
://doi.org/10.11648/j.ajac.20160405.11

Kementerian Kesehatan Republik Indonesia.
(2023). Peraturan Menteri Kesehatan
Republik Indonesia Nomor 2 Tahun
2023 Tentang Peraturan Pelaksanaan
Peraturan Pemerintah Nomor 66 Tahun
2014 Tentang Kesehatan Lingkungan.
Kementerian ~ Kesehatan  Republik
Indonesia.

Li, H. Y., Xu, J.,, & Xu, R. Q. (2013). The
Effect of Temperature on the Water
Quality of Lake. Advanced Materials
Research, 821-822, 1001-1004.
https://doi.org/10.4028/www.scientific.
net/AMR.821-822.1001

Lininger, K. J., Ormanoski, M., & Rodak,
C. M. (2022). Observations and
Correlations from a 3-Year Study of
Fecal Indicator Bacteria in the Mohawk
River in Upstate NY. Water, 14(13),
2137. https://doi.org/ 10.3390/
w14132137

772


http://jurnal.stkippgritulungagung.ac.id/index.php/eduproxima

Eduproxima: Jurnal limiah Pendidikan IPA
http://jurnal.stkippgritulungagung.ac.id/index.php/eduproxima

Mapulanga, A. M., & Naito, H. (2019).
Effect of deforestation on access to
clean drinking water. Proceedings of
the National Academy of Sciences,
116(17), 8249-8254. https://doi.org/
10.1073/pnas.1814970116

Nadhila, H., & Nuzlia, C. (2021). Analisis
Kadar Nitrit Pada Air Bersih Dengan
Metode  Spektrofotometri  Uv-Vis.
Amina, 1(3), 132-138. https://doi.
org/10.22373/amina.v1i3.492

Pramesti, D. S., & Puspikawati, S. I. (2020).
Analysis of Turbidity Test Bottled

Drinking Water In  Banyuwangi
District. Preventif: Jurnal Kesehatan
Masyarakat, 11(2), 75-85. https://

doi.org/10.22487/ preventif.v11i2.59

Raj, A., Gupta, A.,, Gupta, N.,, &
Bhagyawant, S. S. (2023). Effect of
Water TDS, on the Growth of Plant
(Phaseolus  vulgaris).  International
Journal of Plant & Soil Science, 35(12),
131-136.  https://doi.org/  10.9734/
1jpss/2023/v35i122977

Ramalingam, S., Panneerselvam, B., &
Kaliappan, S. P. (2022). Effect of high
nitrate contamination of groundwater
on human health and water quality
index in semi-arid region, South India.
Arabian Journal of Geosciences, 15(3),
242.  https://doi.org/10.1007/s12517-
022-09553-x

Suryani, A. S. (2016). Persepsi Masyarakat
dalam Pemanfaatan Air Bersih (Studi
Kasus Masyarakat Pinggir Sungai di
Palembang). Aspirasi: Jurnal Masalah-
masalah Sosial, 7(1), 33-48.
https://doi.org/10. 46807/aspirasi. v7il.
1278

Teng, W., Guoxiang, W., & Qiang, L.
(2007). Effects of Water Turbidity on
the Photosynthetic Characteristics of
Myriophyllum  spicatum L. Asian
Journal of Plant Sciences, 6(5), 773—
780. https://doi.org/10.3923/ ajps. 2007.
773.780

Viana, L. F., Crispim, B. D. A., Sposito, J.
C. V., Melo, M. P. D., Francisco, L. F.
V., Nascimento, V. A. D., & Barufatti,
A. (2021). High iron content in river

EDUPROXIMA 6(3) (2024) 766-773

waters: Environmental risks for aquatic
biota and human health. Ambiente e
Agua - An Interdisciplinary Journal of
Applied  Science, 16(5), 1-20.
https://doi.org/10.4136/ambi-agua.2751
Wang, B. B. (2021). Research on drinking
water purification technologies for
household use by reducing total
dissolved solids (TDS). PLOS ONE,
16(9), e0257865. https://doi.org/
10.1371/journal.pone.0257865
Ward, M. H., deKok, T. M., Levallois, P.,
Brender, J., Gulis, G., Nolan, B. T., &
VanDerslice, J. (2005). Workgroup
Report: Drinking-Water Nitrate and
Health—Recent Findings and Research
Needs. Environmental Health
Perspectives, 113(11), 1607-1614.
https://doi.org/10.1289/ ehp.8043
Weber-Scan, P. K., & Duffy, L. K. (2007).
Effects of Total Dissolved Solids on
Aquatic Organisms: A Review of
Literature and Recommendation for
Salmonid Species. American Journal of
Environmental Sciences, 3(1), 1-6.
https://doi.org/10.3844/ ajessp. 2007.1.6
Wiryono.  (2013).  Pengantar  llmu
Lingkungan. Pertelon Media. Indonesia

773


http://jurnal.stkippgritulungagung.ac.id/index.php/eduproxima

