INJURITY: Journal of Interdisciplinary Studies °

L ] A' ‘.
Volume 3, Number 5, May 2024 <
e-ISSN: 2963-4113 and p-ISSN: 2963-3397 VA

@ JOURNAL OF INTERDISCIPLINARY STUDIES

PROJECTED ANALYSIS OF FULFILLING PDAM CLEAN WATER
NEEDS IN DOMESTIC CUSTOMERS OF WAGINOPO VILLAGE,
WANGI-WANGI DISTRICT, WAKATOBI DISTRICT

Jamiludin, Esti Wulandari, Hanie Teki Tjendani
Universitas 17 Agustus 1945 Surabaya, Indonesia
Email: jamil20arsi@gmail.com Wulandariesti@untag-sby.ac.id hanie@untag-sby.ac.id

Abstract

Clean water is a very vital need for society, to meet the needs for drinking water, bathing, cooking, washing
and including industrial needs. The existence of clean water in an area is very important considering the very
dynamic activities of society. In its implementation, the drinking water supply system in Waginopo Village
has not been able to run smoothly. In fact, according to a temporary survey that has been carried out, PDAM
water only flows once every 2 days, once a week and the maximum flow time is only 12 hours. The aim of this
research is to calculate the amount of clean water needed for the service area of Waginopo Village, Wangi-
Wangi District, Wakatobi Regency until 2033. In this research, not only numerical data will be collected, but
also information about what the community desires regarding the performance of the clean water distribution
system, so this research study approach uses a combination of quantitative and qualitative approaches. From
the results of the analysis it can be said that the total water demand of PDAM Wakatobi Regency for the
Waginopo Village service area in 2033 is 867,894 m3/year. Meanwhile, based on water demand in 2024, it is
592,737 m®/year. So the calculation results from 2024 to 2033 have increased.
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INTRODUCTION

Clean water is a very vital need for society, to meet the needs for drinking water,
bathing, cooking, washing and including industrial needs. The existence of clean water in an
area is very important considering the very dynamic activities of society (Haasnoot et al.,
2013; Hove et al., 2019; Johannessen & Wamsler, 2017; Sivapalan et al., 2012; Venohr et al.,
2018). To meet the need for clean water, residents of an area can rely on water from direct
water sources such as surface water and rain because these two water sources are easily
accessible even though most of it is polluted either directly or indirectly from human
activities themselves (Bwire et al., 2020; Huang et al., 2021; Mishra, 2023; Mukaromah,
2020; Richards et al., 2021).

Water is a very important need for human survival, without water there would be no
life on earth. 65% of the human body consists of water (Drabinska et al., 2021; Madhav et al.,
2020), and this earth contains a large amount of water, approximately 1.4 x 109 km3, which
consists of oceans, seas, rivers, icebergs, and so on (Duarte, 2024; Mocek-Plociniak &
Skowronska, 2021; Peccerillo, 2021). However, of all the water contained on earth, only 3%
is fresh water found in rivers, lakes and groundwater (Klimaszyk & Gotdyn, 2020; Mishra,
2023; Musie & Gonfa, 2023). Because of the importance of the need for clean water, it is
natural that the clean water sector gets top priority because it concerns the lives of many
people.

Handling the need for clean water can be done in various ways, adapted to existing
facilities and infrastructure. In urban areas, the clean water supply system is carried out using
piped and non-piped systems. The piping system is managed by the Regional Drinking Water
Company and the non-piping system is managed by the community, both individually and in
groups.
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Providing clean water infrastructure in a city is one of the government's very important
responsibilities to ensure the availability of clean water for the residents (Bishoge, 2021; Neto
& Camkin, 2020; Saikia et al., 2022; Torres et al., 2020). In this regard, the Regency/City
government through the Regional Drinking Water Company is working to establish a water
treatment installation, which can guarantee the availability of clean water for the community.

This also happens in the Wakatobi Regency area, namely Wangi-wangi District. The
population of Wangi-Wangi District, especially Waginopo Village, is 739 people (Central
Statistics Agency of Wakatobi Regency). Most of Wangi-Wangi District is on low land
surrounded by mountains and high land. Hydrological conditions in Wangi-wangi District
consist of underground water, surface water and sea where the condition of some water
sources is very dependent on the intensity of rainfall and the level of forest destruction,
namely for mountainous areas. So the water in Wangi-wangi District includes Wagehe Gehe
Springs, Tee Huo Springs, Tee Bete Springs, Longa Springs and Tee Wahuo Springs. So for
the research area that will be studied using the Wagehe Gehe Spring.

Residents in Wangi-Wangi District, Waginopo Village have varying economic levels
and social status. From the differences in clean water supply systems used by the community
in obtaining clean water, which is 90% percent from PDAM Wangi-Wangi District, the
quality and quantity of clean water supply is different, because the performance of each
system is greatly influenced by various things, both technical and non technical. In a piped
clean water supply system, the quality of service depends on the condition of the water
distribution pipe network and service performance. Meanwhile, the quality of service in non-
piped clean water supply systems depends on the conditions of the surrounding natural
environment. From the results of a preliminary survey directly at the PDAM service area in
Wangi-wangi District, it was found that the flow rate was small (insufficient), the water
pressure was low, the flow was not continuous or the flow hours were often erratic, which
was very detrimental to residents.

In its implementation, the drinking water supply system in Waginopo Village has not
been able to run smoothly. There are several problems that have arisen in the water supply
process so far, namely the distribution system is not able to meet the water needs of all
customers, which can be seen from the water supply not being available within 24 hours. In
fact, according to a temporary survey that has been carried out, PDAM water only flows once
every 2 days, once a week and the maximum flow time is only 12 hours.

Apart from the problems that arise in the drinking water supply system, PDAM also
faces challenges to improve system performance in order to cope with increasing community
water consumption. Water consumption will always increase along with population growth.
Population growth will increase the amount of water demand in general due to increased
water consumption. Seeing these conditions and realities, it is necessary to improve the
PDAM Wakatobi Regency's drinking water supply system as a whole to increase the service's
ability to meet the community's drinking water needs.

To find out more about Wakatobi Regency PDAM services and how the community
actually faces this problem, it is necessary to conduct a study regarding the performance of
clean water supply services. In this way, it is hoped that a real picture of the condition of
clean water services will be known, including various problems and how to solve them. Apart
from that, it can be seen the real picture of clean water insecurity that arises in the area that is
the object of study so that this can be used as evaluation and input material for city planners,
especially the PDAM and as learning material for the community.

Based on the background of this research, the issue of clean water supply service
performance will be further studied, as well as the level of community satisfaction with the
PDAM clean water service system in meeting the clean water needs of the Waginopo Village
Community, as follows. How much clean water is needed for the service area of Waginopo
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Village, Wangi-wangi District, Wakatobi Regency until 2033. Then the aim of this research
is to calculate the amount of clean water needed for the service area of Waginopo Village,
Wangi-Wangi District, Wakatobi Regency until 2033.

The aim of this research is to calculate the amount of clean water needed for the service
area of Waginopo Village, Wangi-Wangi District, Wakatobi Regency until 2033. The
research provides a calculation or estimation of the future demand for clean water in
Waginopo Village, located in the Wangi-Wangi District of Wakatobi Regency, up until the
year 2033. This contribution is valuable for planning and managing water resources to ensure
sufficient clean water supply for the village's population in the coming years.

Data Collection

|
{ )

- Field Observation - Population Data
- Documentation - Data on the Namber Of house Connections

RESEARCH METHOD

- Clean Water Usage Data

Data Analysis

Analysis the Need For Clean Water

Data Analysis Results
Great Need For Clean Water

Conclusion

Figure 1. Research Flow

This research requires two types of data: secondary data from related agencies like
PDAM Wakatobi, and primary data from field observations and questionnaires from clean
water customers. Secondary data includes population, head of families, customers, daily
clean water usage capacity, and clean water quality standards. Primary data comes directly
from field observations and questionnaires from clean water customers, including house
connections, quantity of clean water, continuity, service area, and clean water service.

Data collection techniques include field observation and literature review, with the aim
of obtaining unwritten data about clean water distribution services. Data processing and
presentation techniques help researchers process data and create targets. Descriptive data is
separated from numerical data, while quantitative data is separated from quantitative data.
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Data is presented in narrative data as qualitative data, which comes from answers or stories
from clean water supply system managers and the community. Data tabulation is used for
numerical data but does not exclude non-number data from clean water customers directly
related to the distribution system.

The research methods include primary and secondary data, including water supply and
production capacity, customer area boundary data, service area boundary data, and PDAM
customer water usage data by customer category. Secondary data was obtained from PDAM
data, while primary data was obtained from direct measurements in the field.

RESULT AND DISCUSSION
Calculation of Clean Water Needs for the Waginopo Village Service Area

To find out how much clean water will be needed for the Waginopo Village service
area in the future, this can be done using the rate of increase in house connections and water
usage data as the main basis at this calculation stage. Thus, the amount of clean water needed
for Waginopo Village can be calculated in 2033. The table with data on house connections
and water use is as follows.

Table 2. Number of Home Connections and Total Use of Clean Water from 2019 to 2023
Year Home Connection Water Usage (m3/year)

2019 374 443.190
2020 396 469.260
2021 424 502.440
2022 438 519.030
2023 482 571.170

Source: Wakatobi Regency PDAM data, 2024

Based on table 2, it can be seen that the number of house connections and the amount
of clean water usage has increased each year, namely in 2019 there were 374 home
connections with a total of 443,190 m®/year of clean water usage, while in 2023 the number
of connections 482 home connections houses with total clean water usage of 571,170
mé/year. So it can be calculated as follows:

House Connections (2019) = 374 home connections
Average water usage = Number of Uses : 12
=443.190: 12

= 36.933 m®/month
Based on the table above, a table of water use per year can be made to make
calculations easier, namely as follows:

Table 3. Calculation of Average Clean Water Needs

A B C
No Year House Water Usage Total usage Avg (m3/year) (B) x
Connections (m®/month) 12
1 2019 374 36.933 443.190
2 2020 396 39.105 469.260
3 2021 424 41.870 502.440
4 2022 438 43.253 519.030
5 2023 482 47.598 571.170

Source: Researcher Process, 2024
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Based on table 3, it can be concluded that there is an increase in clean water use,
namely the lowest clean water use in 2019 was 36,933 m*/month and the highest clean water
use was in 2023 at 47,598 m*/month. This allows the use of clean water for future predictions
to be carried out as follows:

Table 4. Calculation of Estimated Clean Water Needs
No X Y XY X?
443.190 443.190 1
469.260 938,520 4
502.440 1.507.320 9
519.030 2.076.120 16
5 571.170 2.855.850 25
15 2.505.090 7.821.000 55
ource: Researcher Process, 2024

AWIN(F
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Based on table 4, X is the years 2019, 2020, 2021, 2022 and 2023 and Y is the total
need/use of clean water for each year 2019, 2020, 2021, 2022 and 2023, so the need can be
calculated using the following formula:

_ nXXY-XX. XY
B T X2 (2x)?
B — 5x 7.821.000 — 15 x 2.505.090
5x55-(15)2
_ 1.528.650
50
=30.573
A = g -B g
n n
A — 2.5024090_ (30'575)15_5
=501.018 — 91.719
=409.299
Y =A+ (B xX)
The X value above is a projection for the reporting year calculated annually as follows:
For 2033
Y =409.299 + (30.573 x 15)
Y = 867.894 m3/year
For 2032
Y =409.299 + (30.573 x 14)
Y = 837.321 m3/year

Based on the estimated calculations above, the need for clean water will increase per
year, here is the calculation table:

Table 5. Results of Estimated Average Water Needs and Increased Water Needs
No Year Average Water Requirements (m®/year)  Increased Water Needs (%)

1 2024 592.737 8,12
2 2025 623.310 8,53
3 2026 653.883 8,95
4 2027 684.456 9,37
5 2028 715.029 9,79
6 2029 745.602 10,21
7 2030 776.175 10,63
8 2031 806.748 11,05
9 2032 837.321 11,47
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10 2033 867.894 11,88
Total 7.303.155 100

Source: Researcher Process, 2024

Based on table 5, it can be seen that the lowest average water estimate results in 2024
are 592,737 m®/year, and the highest average water estimate results in 2033 are 867,894
md/year. From table 5 a graph can be made as follows:
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Figure 2a. Graph of Clean Water Needs
Source: Researcher Process, 2024

From Figure 2a, it can be seen that the results of the lowest average water demand
estimate in 2024 are 592,737 m3/year, as well as the results of the highest average water
demand estimate in 2033 of 867,894 m®/year.

Increased Water Needs
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Figure 2b. Graph of Increase in Clean Water Needs
Source: Researcher Process, 2024

From Figure 2b, it can be seen that the results of the lowest average water demand
estimate in 2024 are 8.12%, as well as the results of the highest average water demand
estimate in 2033 of 11.88%.

CONCLUSION
From the results of the research carried out, several conclusions can be drawn from the
Projected Analysis of Fulfillment of PDAM Clean Water Needs for Domestic Customers in
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Waginopo Village, Wangi-Wangi District, Wakatobi Regency, namely that the total water
needs of PDAM Wakatobi Regency for the Waginopo Village service area in 2033 will be
867,894 m3/year. Meanwhile, based on water demand in 2024, it is 592,737 m®/year. So the
calculation results from 2024 to 2033 have increased, so that the need for clean water has met
the needs of the community, especially the Waginopo Village service area.

REFERENCES

Bishoge, O. K. (2021). Challenges facing sustainable water supply, sanitation and hygiene
achievement in urban areas in sub-Saharan Africa. Local Environment, 26(7).
https://doi.org/10.1080/13549839.2021.1931074

Bwire, G., Sack, D. A., Kagirita, A., Obala, T., Debes, A. K., Ram, M., Komakech, H.,
George, C. M., & Orach, C. G. (2020). The quality of drinking and domestic water from
the surface water sources (lakes, rivers, irrigation canals and ponds) and springs in
cholera prone communities of Uganda: an analysis of vital physicochemical parameters.
BMC Public Health, 20(1). https://doi.org/10.1186/s12889-020-09186-3

Drabinska, N., Flynn, C., Ratcliffe, N., Belluomo, 1., Myridakis, A., Gould, O., Fois, M.,
Smart, A., Devine, T., & Costello, B. D. L. (2021). A literature survey of all volatiles
from healthy human breath and bodily fluids: The human volatilome. Journal of Breath
Research, 15(3). https://doi.org/10.1088/1752-7163/abf1d0

Duarte, C. M. (2024). Ocean -- the Secret of Planet Earth. Springer.
https://books.google.co.id/books?id=SDEGEQAAQBAJ

Haasnoot, M., Kwakkel, J. H., Walker, W. E., & ter Maat, J. (2013). Dynamic adaptive
policy pathways: A method for crafting robust decisions for a deeply uncertain world.
Global Environmental Change, 23(2). https://doi.org/10.1016/j.gloenvcha.2012.12.006

Hove, J., D’Ambruoso, L., Mabetha, D., Van Der Merwe, M., Byass, P., Kahn, K., Khosa, S.,
Witter, S., & Twine, R. (2019). “Water is life”: Developing community participation for
clean water in rural South Africa. BMJ Global Health, 4(3).
https://doi.org/10.1136/bmjgh-2018-001377

Huang, Z., Nya, E. L., Rahman, M. A., Mwamila, T. B., Cao, V., Gwenzi, W., & Noubactep,
C. (2021). Integrated water resource management: Rethinking the contribution of
rainwater harvesting. Sustainability (Switzerland), 13(15).
https://doi.org/10.3390/su13158338

Johannessen, A., & Wamsler, C. (2017). What does resilience mean for urban water services?
Ecology and Society, 22(1). https://doi.org/10.5751/ES-08870-220101

Klimaszyk, P., & Gotdyn, R. (2020). Water quality of freshwater ecosystems in a temperate
climate. Water (Switzerland), 12(9). https://doi.org/10.3390/w12092643

Madhav, S., Ahamad, A., Singh, A. K., Kushawaha, J., Chauhan, J. S., Sharma, S., & Singh,
P. (2020). Water Pollutants: Sources and Impact on the Environment and Human Health.
In Sensors in Water Pollutants Monitoring: Role of Material. Advanced Functional
Materials and Sensors (pp. 43-62). Springer. https://doi.org/10.1007/978-981-15-0671-
04

Mishra, R. K. (2023). Fresh Water availability and Its Global challenge. British Journal of
Multidisciplinary and Advanced Studies, 4(3). https://doi.org/10.37745/bjmas.2022.0208

Mocek-Pldciniak, A., & Skowronska, M. (2021). Water - An important element not only of
the soil environment. Soil Science Annual, 72(1). https://doi.org/10.37501/soilsa/134620

Mukaromah, H. (2020). Rainwater Harvesting as an Alternative Water Source in Semarang,
Indonesia: The Problems and Benefits. 10P Conference Series: Earth and
Environmental Science, 447(1). https://doi.org/10.1088/1755-1315/447/1/012059

https://injurity.pusatpublikasi.id/index.php/in
359



Projected Analysis of Fulfilling Pdam Clean Water Needs in Domestic Customers of Waginopo
Village, Wangi-Wangi District, Wakatobi District

Musie, W., & Gonfa, G. (2023). Fresh water resource, scarcity, water salinity challenges and
possible remedies: A review. Heliyon, 9(8).
https://doi.org/10.1016/j.heliyon.2023.e18685

Neto, S., & Camkin, J. (2020). What rights and whose responsibilities in water? Revisiting
the purpose and reassessing the value of water services tariffs. Utilities Policy, 63,
101016. https://doi.org/10.1016/j.jup.2020.101016

Peccerillo, A. (2021). Air, Water, Earth, Fire: How the System Earth Works. Springer
International Publishing. https://books.google.co.id/books?id=9yJGEAAAQBAJ

Richards, S., Rao, L., Connelly, S., Raj, A., Raveendran, L., Shirin, S., Jamwal, P., &
Helliwell, R. (2021). Sustainable water resources through harvesting rainwater and the
effectiveness of a low-cost water treatment. Journal of Environmental Management,
286. https://doi.org/10.1016/j.jenvman.2021.112223

Saikia, P., Beane, G., Garriga, R. G., Avello, P., Ellis, L., Fisher, S., Leten, J., Ruiz-Apilanez,
l., Shouler, M., Ward, R., & Jiménez, A. (2022). City Water Resilience Framework: A
governance based planning tool to enhance urban water resilience. Sustainable Cities
and Society, 77. https://doi.org/10.1016/j.scs.2021.103497

Sivapalan, M., Savenije, H. H. G., & Bldschl, G. (2012). Socio-hydrology: A new science of
people and water. Hydrological Processes, 26(8). https://doi.org/10.1002/hyp.8426

Torres, M. L. de L., Uribeondo, P. B., & Yago, F. J. M. (2020). Citizen and educational
initiatives to support sustainable development goal 6: Clean water and sanitation for all.
Sustainability (Switzerland), 12(5). https://doi.org/10.3390/su12052073

Venohr, M., Langhans, S. D., Peters, O., Holker, F., Arlinghaus, R., Mitchell, L., & Wolter,
C. (2018). The underestimated dynamics and impacts of water-based recreational
activities  on  freshwater  ecosystems.  Environmental  Reviews,  26(2).
https://doi.org/10.1139/er-2017-0024

Copyright holders:
Jamiludin, Esti Wulandari, Hanie Teki Tjendani (2024)

First publication right:
INJURITY: Journal of Interdisciplinary Studies

This article is licensed under a Creative Commons Attribution-ShareAlike 4.0
International

https://injurity.pusatpublikasi.id/index.php/in
360


https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

