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Tirta Kualo is the only regional drinking water corporate (herein after PDAM Tirta Kualo) that
provides drinking water to the people of Tanjungbalai city, which has yet to be able to serve
the entire community. The purpose of this study was to determine the potential availability of
the Silau river, to meet the water needs of the people, to know the condition of drinking water
supply governance of PDAM Tirta Kualo, and to design a model of sustainable drinking water
governance at PDAM Tirta Kualo, Tanjungbalai city. A mixed method approach was used in
this study. The population was customers of PDAM Tirta Kualo who have been domiciled in
Tanjungbalai city for more than 10 years. The analysis shows that based on the area of
Tanjungbalai city around 60.62 km? with population 169.367 inhabitants and coverage
services of PDAM Tirta Kualo in 2019 was only 68.86%. The projection of drinking water
supply demand for each house connection in the next 5 years, assumed to be 2% increase, is
an average of 14.79 liters/second. The condition of drinking water supply governance in
PDAM Tirta Kualo is still low, and it is proven that there are still many issues in all working
units. The design of a sustainable water supply governance model in PDAM Tirta Kualo refers
to the regional spatial plan of Tanjungbalai city year 2013 until 2033.

1. INTRODUCTION

Water utilization will undoubtedly be closely related to the
availability and types of water used, such as domestic use of
water, agriculture, fisheries, livestock, industries, and others.
With the increasing of agricultural activities, decreased of
rainfall, and uneven development, groundwater has become
the main source of irrigation and drinking water for the last 2
decades [1]. Water encourages economic development to
improve social justice, fresh water is discussed explicitly in the
sustainable development goals (SDGs) to ensure access to
drinking water and sanitation for all mankind [2]. Water and
the Sustainable Development Goals (SDGs) has close
relationship as it is essential for life and plays a crucial role in
many other areas of development. The SDGs recognize the
importance of water by including several targets related to
water resources management and access to clean water. These
targets include: increasing the availability and sustainable
management of water and sanitation for all; improving water
quality by reducing pollution; and protecting and restoring
water-related ecosystems.

The issue of scarcity and unequal access to clean water is of
course related to many things, one of which is the problem of
managing world's clean water resources for drinking. Drinking
water crisis occurs due to an increase of human population,
social, economic, cultural, and technological developments
which have caused the increasing of drinking water needs. The
level of water intake influenced by demographic,
physiological, social and economic factors [3]. Water
availability is a major problem that must be maintained every
year and continue in the coming years [4].
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In urban areas with rapid levels of development and high
population growth, the rate of water leakage, increased
industrialization and agriculture severely damages water
availability [S]. Water crisis occurs not only because of
climate change but also because of urban growth and
exponential population development which has created strong
demands for society to respect their rights, one of the most
basic and necessary is to have access to safe and secure
drinking water, access universal and equal rights to water
which are elements of great geopolitical value [6]. As cities
continue to expand, the demand for water increases, often
leading to overuse and depletion of water resources.
Additionally, the infrastructure required to meet the needs of
growing populations, such as treatment plants and distribution
networks, can be expensive and may not be implemented in a
way that is sustainable or equitable. To address the water crisis,
it is important to consider both the impact of climate change
and the challenges posed by urbanization.

The sustainability of drinking water supply requires a good
governance. Whatever form of company ownership, be it
private, government, or non-profit, requires good governance
of its activities [7]. Governance or corporate Governance is a
series of mechanisms to direct and control corporate managers
and in line with stakeholder expectations [8]. Good
governance requires the participation of all stakeholders in the
decision-making process. This includes governments,
communities, businesses, and non-governmental
organizations. By involving all stakeholders, it is more likely
that solutions will be found that are sustainable and meet the
needs of all those affected. To conclude, the sustainability of
drinking water supply requires good governance to ensure that
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it is managed in a way that meets the needs of present and
future generations. This includes fair distribution, effective
planning and management, transparency, and the participation
of all stakeholders.

Water resources management and drinking water supply are
not only global and national issues, but also local ones that
affect communities and individuals. While governments and
international organizations play a crucial role in addressing
these issues, it is also important for local communities to be
involved in the decision-making process and to have a say in
how water resources are managed. This is particularly
important in rural and remote areas, where access to clean
drinking water may be limited and the impact of poor
management can be severe. This issue is also a crucial in the
region in Tanjungbalai city located in North Sumatra Province,
Indonesia. Based on data from PDAM Tirta Kualo, raw water
is a major issue as the only water corporate in Tanjungbalai
city, North Sumatra, Indonesia. It happens because water
reserves are always decreasing. Water resources that can be
used as raw water sources are increasingly limited.

In line with the increasing need of drinking water due to the
large population of Tanjungbalai city, PDAM Tirta Kualo
experienced difficulties in fulfilling drinking water needs of
the entire communities. Currently, it is only able to serve
71.37% of the entire community of Tanjungbalai city.

PDAM Tirta Kualo utilizes Silau river discharge as the only
source of raw water, which has a fluctuating flow of water that
is an average of +95.47 m%/s. However, this abundant water
resource is not evenly distributed both in location and time to
fulfill customer needs. Urban areas are classified as sufficient
in fulfilling water, both in quantity and quality. Taking into
account population growth and the accompanying water needs,
the future water balance, the availability of water resources
infrastructure and services are likely to be very imbalanced

and sensitive, it requires good management of water resources
so that the existing potential can provide maximum benefits
for the benefit of society in all areas of life [9]. Ensuring a high
quality drinking water supply that can meet water needs for the
entire community is a big challenges because of climate
change, contamination of groundwater, surface water and the
needsof drinking water that continues to increase and is costly
[10]. This study is also different from previous studies such as
done by Fauziah et al. [11-18].

The need for clean water will increase every year with the
growth rate of population and customers. Comparison of the
total customer demand for clean water with the potential for
clean water in PDAM Tirta Kualo must be studied in order to
analyze a comparative picture between demand and existing
water resources. The increasing demand for water, due to
economic development and intense population growth
combined with water management practices will affect
sustainability [19]. To analyze water governance systems, it is
necessary to focus on water avaibility, water use, decision
making on water distribution [20].

In addition to elaborating related to the model of sustainable
clean water governance in Tanjungbalai city, this research also
seeks to draw empirical generalizations related to lessons that
can be learned from the results of searches and analyzes of
human behavior who have the authority to make policies. This
study brings novelty by analyzing the potential availability of
raw water of Silau river as the only water source of PDAM
Tirta Kualo, the increasing demand of drinking water for the
people of Tanjungbalai city, analyzing the exsisting condition
of water suppy governance at PDAM Tirta Kualo, and
formulating the model of sustainable drinking water
governance referring to the Tanjungbalai city spatial planning
2013-2033.

Figure 1. Research location map
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2. MATERIALS AND METHODS

2.1 Materials

The researcher used a mixed method approach. Research
using this method is a research by combining two forms of
research, namely qualitative and quantitative. The research was
located in PDAM Tirta Kualo in Tanjungbalai city (see Figure
1). The respondence of the research are head of the family that
already costumers for more than 10 years in all 5 coverage
services areas of Tirta Kualo. To analyze the potential
availability of water source and the increasing needs of
drinking water that caused water scarcity by using descriptive
analysis. To formulate model for sustainable water governance
in PDAM Tirta Kualo refers to the regional spatial plan of
Tanjungbalai city year 2013 until 2033.

2.2 Data analysis

The potential water availability must provide by Tirta Kualo
by using the following formula [21]:

1. Water Capacity = Area x Rainfall / Discharge [22].
The projection method of water demand for an area
2. Population Water Needs (in year ...) = Total

Population x Water Needs liter/capita/day.

The total population in 2017 was 169.367 people,
while the number of customers or house connections
in 2017 was 23.320 customers.

3. RESULT AND DISCUSSION

3.1 Potential water sources analysis

60.620 km?2 x 95,47 m3/second
5.787.391,4 m3/second
5.787,3914 liter/second

Water capacity

From the equation proposed by Soemarto [22], it was
obtained that the total potential water capacity that must be
available to meet the needs of all the people of Tanjungbalai
city is 5.787 liter/second.

3.2 Increasing water demand analysis

Population growth is an important factor in planning water

needs [23]. The total population in 2017 was 169.367 people,
while the number of customers or house connections in 2017
was 23.320 customers. The projection of water demand for the
last five years.

The standard of eligibility for clean water needs is 49.5
liters/capita/day [24]. For human needs, the required water is
2.5 liters/day. UNESCO world body itself in 2002 has
determined the basic human right to water, which is 60
liters/person/day. Population growth is one of the important
factors in planning the need for clean water [25]. The
population projection is used as a basis for calculating the level
of clean water demand in the future. The benefit of this
projection technique is for development planning and program
assessment for both companies.

Based on Figure 2, the projected demand for clean water
continues to increase every year so that PDAMs must continue
to maintain the quantity and quality of clean water in terms of
productivity. In 2017 the need for clean water for the people
of Tanjungbalai city was 13 I/second, the following year, in
2018 there was an increase in the need for clean water by 14%.
It is estimated that the need for clean water has increased by
2% per year as the coverage service presented in Table 1.

3.3 Existing condition of drinking water governance at
PDAM Tirta Kualo

Continuous changes in the political, legal, economic, social,
and technological aspects of water must ensure that efforts to
improve water management and services offer the best long-
term prospects [26]. The governance of sustainable drinking
water supply in PDAM Tirta Kualo using governance
principle based on the problems that exist in each working unit
as presented in Table 2 and Table 3.

3.4 Sustainable Water Governance Model at PDAM Tirta
Kualo

Based on the regional spatial plan of Tanjungbalai city for
2013-2023, the potential for regional development consists of
protected areas and cultivation area. Then adjusting the
municipal government spatial plan program with the
conditions that needed by PDAM Tirta Kualo and its
customers. From Figure 3 below, it can be seen that
Sustainable water management model at PDAM Tirta Kualo
took from the potential for regional development on cultivated
areas, which are listed in the Cultivation Area Spatial Pattern
Plan 2013-2033.

Projection of Costumer Water Demand (liter/second) Every Year

e Projection of costumer water demand
(liter/second) every year
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Figure 2. Projection of costumer water demand (liter/second) every year

2423



Table 1. Coverage services area of Tirta Kualo regional water corporate

Coverag
e services
area

Districts

Total each
person as
costumers of
Tirta Kualo
(inhabitant)

Total
Inhabitants of
Tanjungbalai

City

(inhabitant)

Total Costumers of
Tirta Kualo
(costumer)

Area

(km?) Persentage of Services

Datuk Bandar
Datuk Bandar Timur
Tanjung Balai Selatan
Tanjung Balai Utara
Sungai Tualang Raso

Teluk Nibung

abrownN -

Total

4.860
5.056
4.983
2.729
2.496
3.196
23.320

24.300
25.278
21.028
13.645
13.812
18.537
116.600

65.57
85.55
99.20
78.44
55.46
47.22
68.86

22.59
14.57
1.98
0.84
8.09
12.55
60.62

37.062
29.546
21.198
17.395
24.906
39.260
169.367

Table 2. Result of interview with all working units

No. Working Unit

Issues

Technical unit

Administration and
finance unit

w

Customer satisfaction unit

Planning unit
Internal supervisory unit

[

Water production does not meet the health requirements and does not meet quality and quantity
requirements because laboratory testing is not carried out. The rate of water losses 36,86 %. The water
treatment plant and drilling wells are not in good condition. The transmission and distribution pipes are
old and leaking. Employees do not implementing Standard Operational Procedure in carrying out work
because of the low quality of human resources.

The level of uncollectible customers receivables is still very high. The company is not full cost recovery.
The number of employees is 283 employees. The company does not pay employee salaries for up to 4
months. In 2017, based on the audit of the North Sumatra financial audit representative, it was found that
the employee ratio was 13.15, which means that 13 employees served 1000 customers. This means that
1 employee serves 77 customers. Based on the BPKP performance evaluation, 1 employee must serve
200 customers. The actual number of active subscribers is not yet known. The level of quality of human
resources is still low. The water account payment system has not used Online Banking Payment Point.
The administrative system is not in accordance with the quality management system procedures.

Many illegal connections are not detected. Customers do not have an accurate water meter and even most
of costumers doesn’t have water meter as a measurement of water usage. Officers do not record water
usage correctly. Many customers do not have a water meter.

Low quality of human resources. The facilities and infrastructure are not supported.

Never conduct inspections to all work units because of low quality of human resources

Table 3. Water meter condition

Services area damage No water meter  Never checked  Total
01 3223 1.923 2.205 7.351

02 827 314 378 1.519

03 1052 157 331 1.741

04 1159 275 569 1.802

05 1954 133 615 2.702
Total 15.115

Housing designated
area by install water
meters for all

‘costumers

Sustainable

EOVErnance
model at
PDAM tirta

Kualo

Figure 3. Sustainable water sup
PDAM Tirta

3.5 Discussion

The results of this study are also relevant to the studies of

White et al. [2], where sustainable water governance is a
normative framework that is directed towards the goal of
regulating these community activities to ensure adequate, fair
and safe water to support economic development and social
welfare, while not harming the community. life support
ecosystem. On the other hand, the results of this study are not
in line with the views of Zhou et al. [27] and Mulyana and
Prasojo 28] where the most important basis for achieving a
sustainable balance between water supply and demand is to
effectively identify the factors that affect the security of water
resources and evaluate the effectiveness of water resources
management measures. which exists.

4. CONCLUSION
ply governance model in
Kualo Tanjungbalai city must have 5.787,39 liters/second for
potential water availability. The projection of water supply
demand for each house connection for the next 5 years,
assuming an increasing of 2%, is an average of 14.79

liters/second. The condition of water supply governance in
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PDAM Tirta Kualo is still low, it is proven that there are still
many problems in all work units. The design of the sustainable
water supply governance model refers to the Spatial Plan for
Tanjungbalai city for 2013-2033. The sustainable water supply
governance model designed to build improvement in the
quality of infrastructures and human resources such as
upgrading human resources, installing water meter to all
customers, adding new water treatment plans in services area
5 and build free drinking water installation in open space area.
Based on the conclusion, the recommendation is it is necessary
to socialize the process of implementing or implementing
governance that has been designed by researchers in the scope
of PDAM Tirta Kualo. Since this study is limited, so further
research is needed related to the implementation of sustainable
clean water management in the company's environment.

ACKNOWLEDGEMENT

The authors would like to thank to PDAM Tirta Kualo for
the permission to conduct the research.

REFERENCES
[1] Prasad, P.R., Reddy, N.L.K., Prasad, N.V.B.S.S., Raju,
D.N. (2015). Integrated water resources assessment and
management in a small watershed — a geomorphic
approach. Hydrol. Res., 46(2): 180-191.
https://doi.org/10.2166/nh.2013.105

White, D.D., Lawless, K.L., Vivoni, E.R., Mascaro, G.,
Pahle, R., Kumar, I., Coli, P., Castillo, R.M., Moreda, F.,
Asfora, M. (2019). Co-producing interdisciplinary
knowledge and action for sustainable water governance:
Lessons from the development of a water resources
decision support system in pernambuco. Brazil. Glob.
Chall., 3(4): 1-14.
http://dx.doi.org/10.1002/gch2.201800012

Zheng, C.J., Yang, Y.D. (2018). Influencing factors of
the amount of drinking water by Changsha college
students: A multilevel model analysis. Wei Sheng Yan
Jiu, 47(4): 593-598.

Kassa, M. (2017). Evaluation of water supply and
demand: The case of Shambu Town, Western Oromia,
Ethiopia. Int. J. Water Resour. Environ. Eng., 9(5): 96-
101. http://dx.doi.org/10.5897/1IJWREE2016.0699
Gupta, G.S., Orban, A. (2018). Water is life, life is water:
(un)sustainable use and management of water in the 21st
century. Corvinur J. Sociol. Soc. Policy Bp., 9(1).
http://dx.doi.org/10.14267/CJSSP.2018.1.04

Zaragora, M.ML.F. (2019). The Ilegal-territorial
perspective in the new models of water governance: the
Spanish regulations. Int. J. Sustain. Dev. Plan.
Southampt., 14(3): 216-225.
http://doi.org/10.2495/SDP-V14-N3-216-225

(2]

(4]

(3]

[7] Adebayo, O.S., Olusola, A.G., Abiodun, O.F. (2013).
Relationship between corporate governance and
organizational performance: Nigerian listed

organizations experience. Int. J. Bus. Manag. Invent.,
2(9): 1-6.

Waseem, M.Y.A., Alzurqan, S.T., Al-Sufy, F.J. (2011).
The effect of corporate governance on the performance
of Jordanian industrial companies: An empirical study on
amman stock exchange. Int. J. Humanit. Soc. Sci., 1(4):

2425

55-69.
Samekto, C., Winata, E.S. (2010). Potensi sumber daya
air di Indonesia. Conference: Seminar Nasional Aplikasi
Teknologi Penyediaan Air Bersih untuk Kabupaten/Kota
di Indonesia.
Liu, L., Zhou, J.Z., An, X.L., Zhang, Y.C., Yang, L.
(2010). Using fuzzy theory and information entropy for
water quality assessment in Three Gorges region, China.
Expert Syst. Appl., 37(3): 2517-2521.
https://doi.org/10.1016/j.eswa.2009.08.004
Fitri, R. (2016). Optimization of regional drinking water
corporate in the management of drinking water in Medan
City. J. Arch., 3(5): 32-37.
Triyanto. (2016). Analysis of drinking water treatment
installations PDAM Gorontalo city. RADIAL - J. Perad.
Salns RekayAsa Dan  Teknol.,, 4(1): 8-16.
https://doi.org/10.37971/radial.v4i1.118
Mayudin, I.A., Ariesmayana, A. (2021). Analysis of raw
water quality, processing and distribution of PDAM Tirta
Al-Bantani Serang district. JURNALIS J. Lingkung. Dan
Sipil, 4(2): 150-159.
https://doi.org/10.47080/j1s.v4i2.1462
Kencanawati, M. (2017). Analysis of clean water
treatment at WTP PDAM Prapatan, Balikpapan. J.
Transukma, 2(2): 103-117.
Rumapea, R.J., Harahap, R. (2021). Evaluation of the
Sunggal clean water treatment plant (IPA) at PDAM
Tirtanadi in the Medan Sunggal sub-district. J. Eng. Dev.,
1(1): 21-25.
Alviyani, S.R., Radityaningrum, A.D. (2021). Evaluation
of the clean water treatment and distribution system of
PDAM Probolinggo city. The Seminar Nasional Sains
dan Teknologi Terapan IX 2021 Institut Teknologi Adhi
Tama Surabaya, Surabaya, pp. 1-8.
Waulandari, U.M., Asri, A., Fisika, P., Nawawi, J.D.H.
(2022). Characterization of wastewater from PDAM
Tirta Muare Ulakan water treatment, Sambas district.
Prisma Fis., 10(1): 76-81.
Fauziah, N.R., Iw, H.R. (2018). An overview of drinking
water treatment in PDAM Kebumen district in 2017. Bul.
Keslingmas, 37(3): 354-363.
https://doi.org/10.31983/keslingmas.v37i3.3900
Bonriposi, M. (2013). Les usages de 1’eau dans la Region
de Crans-Montana-Sierre: Description, quantification et
previsions. University of Lausanne: PhD diss, 2013.
Schneider, F., Bonriposi, M., Graefe, O., Herweg, K.
(2014). Assessing the sustainability of water governance
systems: The sustainability wheel. J. Environ. Plan.
Manag., 58(9): 1577-1600.
https://doi.org/10.1080/09640568.2014.938804
[21] Riswandi, A. (2005). The potential of clean water in the
Segara Anakan area. https://ejournal.upi.edu.
[22] Soemarto, C.D. (1999). Engineering Hydrology. Jakarta:
Erlangga.
[23] Solikhul, A., Sudarno. (2019). Analysis of raw water
supply in pucang gading housing complex, district of
demak to preparation of water resources and water

(9]

[10]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

resources management. The 3rd International
Conference on Energy, Environmental and Information
System (ICENIS 2018), 73: 03012.

http://dx.doi.org/10.1051/e3sconf/20187303012

[24] Riswandi, A. (2008). The potential for clean water in the
Segara Anakan area. J. Geogr. Gea, 8(2).

[25] Abdi, S., Utomo, S. (2019). Clean water service system



[26]

(27]

in Pucang Gading housing in supporting the achievement
of sustainable development goals. In Prosiding
SENDI_U 2019, pp. 539-546.

Jiminez, A., Saikia, P., Gine, R., Avello, P. (2020).
Unpacking water governance: A framework for
practitioners. Water, 12(3): 827.

http://dx.doi.org/10.3390/w12030827
Zhou, F., Su, W.C,, Zhang, F.T. (2019). Influencing
indicators and quantitative assessment of water resources

(28]

2426

security in karst region based on pser model - the case of
Guizhou. Sustainability, 11(20): 5671.
https://doi.org/10.3390/sul 1205671

Mulyana, W., Prasojo, E. (2020). Indonesia urban water
governance: the interaction between the policy domain of
urban water sector and actors network. International
Journal of Sustainable Development and Planning, 15(2):
211-218. https://doi.org/10.18280/ijsdp.150211





