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Abstract.

River fluoride contamination is one of public health problems. This study aims to
determine the water quality status and fluoride contamination analyses of Cirarab
River, Banten-Indonesia. Water sampling was conducted along the Cirarab River from
up to downstream at eight (8) stations from February to June 2016. Water fluoride
was analyzed using SPADNS method and STORET method for determining water
quality status. Results show that the average water fluoride ranges from 2-2.24 mg/L.
The maximum fluoride concentration obtained in station 4 (3 mg/L) was recorded in
April 2016. Based on the World Health Organization’s (WHO) maximum acceptable
fluoride levels of 1.50 mg/l, the overall results show that the water quality status of the
Cirarab River was heavily polluted. In some situations, there was a need for continuous
monitoring and warning drinking water management resources to minimize the long
term health effects on communities consuming, and also the policies that are necessary

to achieve sustainable water quality.

fluoride, Cirarab Rivers, water quality

The Cirarab River flows from up to downstream passes through the Tangerang district
with a river length of 20.9 km. Cirarab River is an important surface water resource for
households, drinking water supplies, irrigation, and industry. [1] Industrial activity can
decrease environmental pollution. Industrial pollution has contributed to the environ-
mental degradation of water sources due to fluoride pollution. [2] The main sources of
fluoride pollution are industries, particularly phosphate ore production and use as well
as aluminum manufacture, mining, and coal burn. [3] Fluoride contamination in drinking

water at Cirarab River leads to potential health risk to the residents.

" page 378


http://www.knowledgee.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

E KnE Social Sciences ICHSSE

Fluoride toxin is one of the public health problems, its intake level seriously affects
human health. [4] Studies have found that when the concentrations of fluoride in
drinking water are low, it can prevent dental caries and strengthen bones. But when
the concentration of fluoride in drinking water is higher than 10 mg/L causes dental
fluorosis. [5]

Drinking water safe for fluoride consumption is between the 0.5 and 1.0 mg/L accept-
able limits. [6] Indonesia Government regulation Standards for Drinking Water Quality,
[7] The optimal permissible fluoride concentration in drinking water is 1.5 mg/L. [8]

The assessment of fluoride concentrations and water quality status in Cirarab River
should aim to protect the environment and human beings from disease due to the con-
sumption of water that may contain fluoride contributing to dental fluorosis. Determine
influential water quality factors affecting the concentration of fluoride at Cirarab River
analyzes in order to ultimately lay a foundation for future water quality management in

Indonesia.

21. Methods

2.1.1. Water sampling stations

The study is carried out in the Cirarab river basin in Tangerang district of Banten. Water
sampling was conducted along the Cirarab river from eight (8) stations for a period
from February to June 2016: Bitung bridge (Station 1), Pasar Kemis bridge (Station 2),
Total Persada bridge (Station 3), Tomang village (Station 4), Kota Bumi bridge (Station
5), Kulkung bridge (Station 6), Sarakan bridge (Station 7), Cirarab bridge (Station 8).
Grab sampling procedure was adopted as recommended by standard method for water

quality analyses. [9]

2.1.2. SPANDS and STORET method

Water fluoride was analyzed using the SPANDS method. [10] And STORET method for
determining water quality status in Cirarab River. [11] Determination of water quality

status is based on the score at Table 1. [12]
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TABLE 1: Storet Score And Water Quality Status.

Class

O 0O o

34. Fluoride concentration

Score Status

0 Meet quality standards
-1to -10 Slightly polluted

-11to -30 Moderately polluted

> -30 Heavily polluted

ICHSSE

Table 1 shows that the average fluoride concentration of Cirarab (2-2.4 mg/L). Bitung
(2.24 mg/L), Pasar Kemis (2.24 mg/L), Total Persada (2 mg/L), Tomang (2 mg/L), Kota

Bumi (2 mg/L), Kulkung (2 mg/L), Sarakan (2 mg/L), and Cirarab (2 mg/L). The maximum

fluoride concentrations were obtained in Tomang (3 mg/L).

TABLE 2: Fluoride concentration in Cirarab River.

Location

Sample 1
Sample 2
Sample 3
Sample 4
Sample 5
Sample 6
Sample 7
Sample 8

Fluoride concentration (mg/L)

Minimum Maximum Average
1.99 2.64 2.24
1.61 2.54 2.24
1.22 214 2

0.51 3 2

1.09 2.36 2

15 2.33 2

1.48 23 2

1.64 2.46 2

The seasonal variations in the fluoride concentrations among eight (8) stations can

be seen in Figure 1. There were significant seasonal variations in the concentrations of

fluoride in the Cirarab River. In general, the average concentrations of fluoride in April

to May (2.19-2.24 mg/L) were higher than the concentrations of the other months of the

Cirarab River, while higher concentrations average of fluoride was observed from April

(2.19 mg/L) to June (212 mg/L). In contrast to the tributaries, lower concentrations of

fluoride were found from February (1.57 mg/L) to March (1.86 mg/L).
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Figure 1: Fluoride concentration for each sampling site.

3.2. Water quality status of Cirarab River

The assessment of river water quality based on the STORET method shows that the

water quality of the Cirarab River is heavily polluted. (See table 3).

TABLE 3: Water quality status of Cirarab River.

Location Score Status

Station 1 -66 Heavily polluted
Station 2 -64 Heavily polluted
Station 3 -56 Heavily polluted
Station 4 -57 Heavily polluted
Station 5 -60 Heavily polluted
Station 6 -54 Heavily polluted
Station 7 -60 Heavily polluted
Station 8 -62 Heavily polluted

44. Fluoride concentration

Based on the concentration of fluoride (table 1), the highest concentrations of fluoride
were distributed in the eight (8) stations on the Cirarab River (average: 2-2.4 mg/L).
Natural sources (granites and volcanic rocks), and anthropogenic activities also play an
important role in the process by which fluoride is transported into the waters. [13] The

high density of industrial activity easily polluted the surface water. Fluoride concentration
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in water changes due to various factors, such as the dilution, temperature, pH, and
salinity. [4]

People who live in Cirarab River, Tangerang, Banten, use water from the river for
daily drinking. The water is generally high fluoride level (1.50 mg/l acceptable limits)
so that the people who consume it become more susceptible to suffer and implication
for human health. [14] Health promotion strategies and measures, carry out fluoride

prevention and ensure drinking water safety to protect the health of residents.

Further, the comparison of the data of dry and wet seasons shows that the fluoride
concentration is lower in the wet season as compared to the dry season. Based on
the Indonesian Agency for Meteorological, Climatological and Geophysics (BMKG), the
rainy season will start in December with the peak of the rainy season in February. It
clearly indicates the dilution mechanism, which considerably reduces the concentration

of fluoride due to monsoon rainfall infiltration. [15]

4.2. Water quality status

The water quality status of the Cirarab River in heavily polluted (STORET score: > 30),
the geological formation and release of industrial pollutants and municipal waste and
causing serious environmental degradation. [16] Thus, chemical and organic waste from
factories must be treated before being discharged to the rivers. The water quality of
rivers in Indonesia is poor. Monitoring results show that over 50% of the parameters, such
as biological, chemical, do not meet the norms set for water quality class. Implement a

national integrated water quality management program on a priority basis.

It can be concluded that all the monitoring stations in the Cirarab River, Tangerang,
Banten are not recommended to be used as drinking water. The water still can be
used as clean water, but more the water treatment needed to produce clean water.
In some situations, support the need for continuous monitoring and threaten drinking
water to minimize the long term health effects on communities consuming and policies

are necessary to achieve sustainability of water quality and ecology in Banten Province.

DOI 10.18502/kss.v8i14.13850 Page 382



E KnE Social Sciences ICHSSE

This research was conducted with its own funding sources but supported by Faletehan

University and the Department of Environment and Forestry (DLHK) Banten Province.

The authors would like to thank the Department of Environment and Forestry (DLHK)
Banten Province, and Faletehan University for their contribution and support to the

research.

The authors have no conflict of interest to declare.

[1] Indriyani K, Hasibuan HS, Gozan M. Impacts of land use and land use change in river
basin to water quality of Cirarab River. Indonesia; 2020. https://doi.org/10.4108/eai.22-
10-2019.2292423

[2] Hidayatullah K, Hasmiyanti H, Kurniawidi DW. “Analisis Tingkat Pencemaran Air
Sungai Berdasarkan Kadar Fluorida Di Kota Mataram Menggunakan Metode
Spektrofotometri UV-Vis.” BIOSAINTROPIS (BIOSCIENCE-TROPIC). 2022;7(2):119—
125. https://doi.org/10.33474/e-jbst.v7i2.482

[3] Hu Y, You M, Liu G, Dong Z. Spatial distribution and potential health risk of
fluoride in drinking groundwater sources of Huaibei, Anhui Province. Sci Rep. 2021
Apr;11(1):8371.

[4] Tang J, Dai Y, Wang J, Qu Y, Liu B, Duan Y, et al. Study on environmental factors of
fluorine in Chagan Lake catchment, Northeast China. Water. 2021;13(5):629.

[5] Wang T, Shao Z, Yu H, Bah H. Distribution of fluoride in surface water and a
health risk assessment in the upper reaches of the Yongding River. J Geogr Sci.
2020;30(6):908-920.

[6] ljumulana J, Ligate F, Bhattacharya P, Mtalo F, Zhang C. Spatial analysis and GIS

mapping of regional hotspots and potential health risk of fluoride concentrations in

DOI 10.18502/kss.v8i14.13850 Page 383



E KnE Social Sciences ICHSSE

groundwater of northern Tanzania. Sci Total Environ. 2020 Sep;735:139584.

[7] Rahim A, Soeprobowati TR. Water pollution index of Batujai reservoir, Central Lombok
regency-Indonesia. J Ecol Eng. 2019;20(3):219-225.

[8] Ndii MZ, Berkanis FR, Tambaru D, Lobo M, Ariyanto, Djahi BS. Optimal control
strategy for the effects of hard water consumption on kidney-related diseases. BMC
Res Notes. 2020 Apr;13(1):201.

[9] Lal K, Sehgal M, Gupta V, Sharma A, John O, Gummidi B, et al. Assessment of
groundwater quality of CKDu affected Uddanam region in Srikakulam district and
across Andhra Pradesh, India. Groundw Sustain Dev. 2020;11:100432.

[10] Dasaiah S, Kurakalva RM, Pindi PK. Data on fluoride concentration profile in
groundwater of rural habitats in Mahabubnagar district, Telangana, India. Data Brief.

2020 Aug;32:106165.

[11] Namara I, Hartono DM, Latief Y, Moersidik SS. The effect of land use change on the
water quality of Cisadane River of the Tangerang City. J Eng Appl Sci (Asian Res
Publ Netw). 2020;15(9):2128-2134.

[12] Tyas DS, Soeprobowati TR, Jumari J. Water quality of Gatal Lake, Kotawaringin Lama,
Central Kalimantan. J Ecol Eng. 2021;22(3):99-110.

[13] Pant N, Rai SP, Singh R, Kumar S, Saini RK, Purushothaman P, et al. Impact of geology
and anthropogenic activities over the water quality with emphasis on fluoride in
water scarce Lalitpur district of Bundelkhand region, India. Chemosphere. 2021
Sep;279:130496.

[14] Kabir H, Gupta AK, Tripathy S. Fluoride and human health: Systematic appraisal
of sources, exposures, metabolism, and toxicity. Crit Rev Environ Sci Technol.
2020;50(1):1116-1193.

[15] Aravinthasamy P, Karunanidhi D, Subramani T, Srinivasamoorthy K, Anand B. Geo-
chemical evaluation of fluoride contamination in groundwater from Shanmuganadhi
River basin, South India: Implication on human health. Environ Geochem Health.
2020 Jul;42(7):1937-1963.

[16] Ferronato N, Torretta V. Waste mismanagement in developing countries: A review

of global issues. Int J Environ Res Public Health. 2019 Mar;16(6):1060.

DOI 10.18502/kss.v8i14.13850 Page 384



	Introduction
	Methods and Equipment
	Methods
	Water sampling stations
	SPANDS and STORET method


	Results
	Fluoride concentration
	Water quality status of Cirarab River

	Discussion
	Fluoride concentration
	Water quality status 

	Conclusion
	Funding
	Acknowledgement
	Conflict of Interest
	References

