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Based on data from the Tabanan Regency Central Bureau of Statistics in 

2020 administratively the Tabanan Regency area is 839.33 km2, consisting of 

133 villages and 816 official banjars, with a population of 448,000 people. 

Tabanan Regency is one of the regencies in Bali, where the topographical 

conditions of the existing villages are mostly in remote areas, so they often 

experience difficulties with clean water distribution problems. For the current 

condition, the provision of clean water in Tabanan Regency is provided by 

PDAM (Local Water Company) through the use of springs, ground water and 

river water, in addition to several areas the water supply is carried out 

through Pamsimas (Community-Based Drinking Water and Sanitation 

Provision). Currently Pamsimas Tabanan Regency is divided into 9 service 

coverage areas for people in rural areas. In general, the condition of drinking 

water services presents the main problem, namely that not all areas are 

accessed by adequate water services. This problem is mainly caused by 

various obstacles such as limited water resources, limited infrastructure and 

topographical conditions. The research implementation is broadly carried out 

in the form of information collection (secondary and primary data collection), 

field surveys, problem analysis, and formulation of the preparation of non-

PDAM clean water supply systems for current and future conditions. The 

research output for the final report is the amount of non-PDAM (Pamsimas) 

water availability in Tabanan Regency for current conditions by utilizing the 

potential of water sources from existing springs, which is 73.16 Lt/sec. 

Meanwhile, the amount of Non-PDAM (Pamsimas) water demand in 

Tabanan Regency for the current condition is 224.00 Lt/sec, while the 

projected Non-PDAM water needs in Tabanan Regency until 2040 are as 

follows, non-PDAM water needs in 2025 are 230.846 Lt/sec, in 2030 it is 

237,993 Lt/s, in 2035 it is 245,457 Lt/s and in 2040 it is 253,256 Lt/s. The 

service level of the non-PDAM clean water supply system (Pamsimas) in 

Tabanan Regency for the current condition has only reached 21.41%, while 

the reliability level of the Non-PDAM clean water supply for the current 

condition has only reached 32.66%. Meanwhile, the service level of the non-
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PDAM clean water supply system (Pamsimas) in Tabanan Regency is 

projected for 2020-2040 based on the number of people served, as follows, in 

2025 it is 21.01%, in 2030 it is 20.63%, in 2035 it is 20, 26% and in 2040 

19.89%. For the level of reliability of non-PDAM clean water supply in 

Tabanan district based on water availability compared to projected water 

needs in 2020-2040, it has decreased, where in 2025 it reaches 31.69%, in 

2030 it reaches 30.74%, in 2035 it reaches 29.81%. and in 2040 it will reach 

28.89%. 
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1   Introduction 
  

Administratively, the area of Tabanan Regency is 839.33 km2, consisting of 133 villages and 816 official banjars, 

with a population of 448,000 people, which later became the reference for the service area for the clean water supply 

system in Tabanan Regency (Central Bureau of Statistics, 2020). 
Water is the main need for living things that is used sustainably in every activity such as drinking water, bathing, 

cooking, washing, and so on. Daily water needs vary according to the place and standard of living. As the population 

and standard of living increase, the demand for clean water also increases (Napitu & Diara, 2018). 

In general, the condition of drinking water services is faced with the main problem, namely that not all areas have 

been accessed by adequate water services. This problem is mainly caused by various obstacles such as limited water 

resources, limited infrastructure and topographic conditions (Parwita et al., 2020). 

Since 2014-2019 the Pamsimas Program in Tabanan has been attended by 56 villages with funding reaching Rp. 

18,902,746,050,-. The Pamsimas program targets villages that do not have access to low drinking water with 

conditions that are not yet served by PDAM, partially served by PDAM or have Pamdes that are not yet optimal 

(Balinese Flash. 2019). 

The fulfillment of clean water for good drinking water will affect the quality of life of people in an area. Drinking 

water services are also a measure of the quality of an area. In the future, there is a need for an in-depth technical 

study related to the amount of water needed and the mechanism for its supply (Anderson et al., 2010; Teo et al., 

2022). 

 

Problem formulation 

 

The formulation of the problem from this research is: 

1) How much is the availability of clean water supply system managed by community in Tabanan Regency? 

2) How much is the need for clean water of current and projected water needs in the future in Tabanan Regency? 

3) How analysis of the clean water supply system managed by community in Tabanan Regency? 

 

Research purposes 

 

The purpose of this study was to obtain answers to the following problems: 

1) Mapping of clean water supply system by community (Pamsimas) of water availability in Tabanan Regency. 

2) Mapping of current and projected water needs in the future, as well as analysis of the non-PDAM water 

supply system (Pamsimas) Kab. Tabanan currently available 

3) Analysis of the non-PDAM (Pamsimas) water supply system in Tabanan Regency in the future. 

 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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Literature review 

 

Population number and population projection 

 

The calculation of the population is based on Ministerial Regulation No.18/PRT/M/2007, concerning the 

Implementation of Drinking Water Supply System Development using arithmetic, geometric and least square 

formulas. To determine the method used in each sub-district in Tabanan Regency, it will be determined with the 

smallest standard deviation value of the three approaches.  

 

1. Arithmetic Method 

 Pn = Po+Ka (Tn-To) …………………… (2 -1) 

 Pn = total population in year n 

 Po = population base year 

 Tn = n year 

 To = Base year 

 Ka = arithmetic constant 

 Pi = population of year i 

 Pa = total population last year 

 T1 = known year I 

 T2 = known year II 

 

2.  Geometric Method 

 Pn = Po+(1- r)n ……………… (2 – 2) 

  Pn = total population in year n 

 Po = population base year 

  r = population growth rate 

  n = number of year intervals 

 

3.  Least Square Method 

Y = a+bX ……………..…… (2 – 3) 

Y = variable value based on regression line 

X = independent variable 

a = constant 

b = linear regression direction coefficient 

 

Water potential and water availability 

 

Water potential is the amount of water contained in water bodies both as surface water and as underground water. 

While the availability of water is the amount of available water that can be used in several water buildings that have 

been built such as weirs, dams, reservoirs, long storage and drinking water supply system (SPAM) buildings. The 

carrying capacity of water resources is often used as the basis for regional management, especially for densely 

populated areas with limited water resources (Linsley & Franzini, 1995). The size of the area greatly affects the 

amount of water availability, assuming the amount of rain that falls on an area is the potential for water that can be 

used by local communities for certain needs (Kodoatie & Sjarief, 2005). 

 

Non-PDAM clean water needs 

 

The Directorate General of Human Settlements (2000), has set a standard water use for metropolitan cities of 190 

liters/person/day, this is greater than the standard water requirement for large cities of 170 liters/person/day, medium 

cities of 150 liters/person/day, and small towns by 130 liters of people/day, while for villages it’s 30 liters of 

people/day. In detail the allocation of water use for several categories of cities can be seen in Table 1. 
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Table 1 

Criteria for domestic water use in Indonesia 

 

 
  

The types of clean water needs can be divided into two groups, namely domestic water needs and non-domestic 

water needs. Domestic water demand and non-domestic water demand plus water loss during distribution constitute 

the total water demand (Soufyan, 2000). 

 

Provision of Non-PDAM clean water 

 

In Indonesia the management of clean water by the government is entrusted to PDAM which has a function as a 

drinking water provider operator and at the same time as a regulator of drinking water policy in the regions, while in 

rural areas it is managed by Pamsimas (Non-PDAM) (Soufyan, 2000). 

The Pamsimas program targets villages that do not have access to low drinking water with conditions that are not 

yet served by PDAM, partially served by PDAM or have Pamsimas that are not yet optimal. With the increasing 

population, the need for clean water is increasing. This increase causes the coverage of the service area to be even 

greater (Döll et al., 2003; Gooding et al., 2003). 

 

Level of reliability of non-PDAM clean water supply 

 

The level of reliability is the percentage between the amount of potential available water compared to the use of 

existing water (Miller, 2006; Chowdhury et al., 2016). The level of reliability of non-PDAM clean water supply in 

Tabanan Regency can now be seen from the potential and the distributed discharge. 

 

 

2   Materials and Methods 
 

Research design 

 

The research implementation is broadly carried out in the form of information collection (secondary and primary 

data collection), field surveys, problem analysis, and formulation of the preparation of non-PDAM clean water 

supply systems for current and future conditions. The research model design is as shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

City

Metropolitan

1
Domestic Water use

(liter/person/day)
190 170 150 130 30

2
Non domestic Water

Consumption(%)
20-30 20-30 20-30 20-30 20-30

3 Water Loss (%) 20-30 20-30 20-30 20-30 20-30

4 Operation Hour 24 24 24 24 24

Source : Directorate General of Human Settlements , 2000

Small City VillageNo. Description Big city Medium City
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Figure 1. Research model design 

 

 

3   Results and Discussions 
 

3.1 Population analysis and projection 

 

Reverse calculation of population projections for the ten sub-districts in Tabanan Regency shows that the smallest 

standard deviation is obtained from calculations using the geometric method (Triadi et al., 2023). So that the 

population projections for 2025, 2030, 2035, and 2040 are obtained as shown in the following table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



           ISSN: 2454-2261 

IRJEIS   Vol. 9 No. 2, March 2023, pages: 65-75 

70 

Table 2 

Projected Population of Tabanan Regency in 2020 – 2040 

 

 
    Source: researcher analysis, 2021 

 

3.2 Analysis of Non-PDAM Water Availability 

 

The potential for water availability in the river area along Tabanan Regency is quite large. Rural communities in 

Tabanan Regency through Pamsimas (Non-PDAM) still utilize water sources in the form of springs, where the 

potential availability of springs in Tabanan Regency is 119.11 million m3 or equal to 1,691.68 Lt/sec, which has 

only been utilized by PDAM Tabanan Regency is only 1,6018.52 Lt/sec. The remaining potential water availability 

of 73.16 Lt/sec can still be utilized by the community through Pamsimas (Non-PDAM) especially for people in 

remote villages because they cannot be reached by PDAM. 

 

3.3 Non-PDAM water demand analysis need 

 

Analysis of the current condition of non-PDAM water needs 

 

The Directorate General of Human Settlements (2000), has set a standard water use for metropolitan cities of 190 

liters/person/day, this is greater than the standard water requirement for large cities of 170 liters/person/day, medium 

cities of 150 liters/person/day, and a small town of 130 liters of people/day, while for the village of 30 liters of 

people/day. Non-domestic water needs are water needs other than for purposes inside the house, outside the house 

and public faucets. Some people/agencies estimate the amount of non-domestic water needs based on a percentage of 

the amount of domestic water needs (Vakilifard et al., 2018; Wee & Aris, 2017). The amount of non-domestic water 

needs is estimated at 20% - 25% of domestic water needs. For the calculation of the need for non-PDAM clean water 

for the current (existing) condition, which includes Domestic and Non-Domestic water needs in each District, it is 

shown in Table 3. 
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Table 3 

Need for clean water non-PDAM Tabanan District Year 2020 – 2040 

 

 
 

Projected analysis of non-PDAM water needs in 2020 – 2040 

The recapitulation of the projected calculation of non-PDAM water needs in Tabanan Regency is shown in Table 4. 

 

Table 4 

Recapitulation of Projected Non-PDAM Water Demand in Tabanan Regency in 2020 – 2040 

 

 
 Source: analysis results 

 

3.4 Analysis of service level of non-PDAM water supply system 

 

Drinking water services in Bali are generally provided through PDAM drinking water services which are managed 

by the local government and non-PDAMs managed by the community in the form of rural drinking water services 

(Pamsimas). The current conditions for each Pamsimas in each sub-district are described as follows: 

Pamsimas in each sub-district in Tabanan Regency has not yet reached a service level of 100%, where the highest 

service level is in Marga District, namely 54.68%, while the lowest service level is in Tabanan District, namely 

8.35% and the average Pamsimas service level in Tabanan Regency by 21.41%, as shown in Table 5. 
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Table 5  

Level of non-PDAM water service Tabanan Regency current condition 

 

 
 

Analysis of the level of non-PDAM clean water supply service projections for 2020 – 2040 as shown in Table 6. 

 

Table 6  

Level of non-PDAM water service in Tabanan Regency Projection for 2020 – 2040 

 

 
 

3.5 Analysis of the level of reliability of non-PDAM clean water supply 

  

The level of reliability is the percentage between the amount of potential water available compared to the use of 

existing water. The level of reliability of non-PDAM clean water supply in Tabanan Regency can now be seen from 

the potential and the distributed discharge (Aisopou et al., 2012; Vieira & Ramos, 2009). Rural communities in 

Tabanan Regency through Pamdes (Non-PDAM) still utilize water sources in the form of springs, where the 

potential availability of springs in Tabanan Regency is 1691.68 Lt/sec which is utilized by PDAM for 1618.52 Lt/s. 

The remaining water availability used by the community through Pamdes (Non-PDAM) is 73.16 Lt/sec. While the 

total water demand (domestic and non-domestic) for non-PDAM in Tabanan Regency, the existing condition is 

224.00 Lt/sec, so that the reliability level of non-PDAM clean water supply in Tabanan Regency is 32.66%, while 

the reliability level of clean water supply is Non PDAMs in Tabanan Regency are projected for 2020 - 2040 as 

shown in Table 7 and Figure 2. 
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Table 7  

Level of reliability of provision of clean water non-PDAM Tabanan Regency projection year 2020 – 2040 

 

No District 
Water availability 

(Lt/dtk) 

Non-PDAM water needs 

(Lt/dtk) 
Reliability Level (%) 

2020 2025 2030 2035 2040 2020 2025 2030 2035 2040 

1 Tabanan 73,16 224,00 230,85 237,99 245,46 253,26 32,66 31,69 30,74 29,81 28,89 

Source: Analysis Results 

  

 
Figure 2. Graph of the projected level of reliability of water supply Non-PDAM Tabanan District 

 

 

4   Conclusion 
 

Based on the results of the field review and the study of the Non-PDAM Clean Water Supply System to Ensure the 

Reliability of the Clean Water Supply System in Tabanan Regency at the 70% progress report stage, the researchers 

can conclude as follows: 

 

1) The amount of non-PDAM (Pamsimas) water availability in Tabanan Regency for current conditions by 

utilizing potential water sources from existing springs is 73.16 Lt/sec 

2) The amount of Non-PDAM (Pamsimas) water demand in Tabanan Regency for the current condition is 

224.00 Lt/sec, while the projected non-PDAM water demand in Tabanan Regency until 2040 is as follows, 

non-PDAM water needs in 2025 are 230.846 Lt /sec, in 2030 it is 237,993 Lt/s, in 2035 it is 245.457 Lt/s and 

in 2040 it is 253,256 Lt/s. Where is the non-PDAM (Pamsimas) clean water supply system in Tabanan 

Regency for the current condition, the service level has only reached 21.41%. 

3) The service level of the non-PDAM clean water supply system (Pamsimas) in Tabanan Regency, the 

projections for 2020-2040 based on the number of people served are as follows, in 2025 it is 21.01%, in 2030 

it is 20.63%, in 2035 it is 20 .26% and 19.89% in 2040. 

For the level of reliability of non-PDAM clean water supply in Tabanan district based on water availability compared 

to the projected water demand in 2020-2040 it has decreased, where in 2025 it reaches 31.69%, in 2030 it reaches 

30.74%, in 2035 it reaches 29.81%. and in 2040 it will reach 28.89% 
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