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1. Introduction 

The water on earth consists of sea 

water or salt water amounting to 96.54% 

with an area of 1,338,000,000 Km3, and 

other water, namely fresh water and salt 

water other than sea water amounting to 

3.46% with an area of 47,984,610 Km3 

(UNESCO report 1978). Of the total 

volume of water in the world, which is 

1,385,984,610 Km3, only 3% is fresh 

water. 

According to the Ministry of Public Works and Public Housing (PUPR), of the total 

potential water resources, only around 20 percent has been utilized while around 80 percent 

has not been utilized. Of the water that can be utilized, around 20 percent is used to meet 

household, municipal and industrial raw water needs, the other 80 percent is used to meet 

irrigation needs. 

Pangkajene and Islands Regency has an area of 12,362.29 km2. The area covers: land 

covering an area of 898.29 km2 and sea covering an area of 11,464 km2. Pangkajene and 

Islands Regency has 13 sub-districts with 103 sub-districts/villages. The residents of 

Pangkajene and Islands Regency meet their drinking water needs from PDAM, ground water 
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(well water), springs and surface water. Water use in Pangkep Regency is used for domestic, 

non-domestic, industrial and agricultural needs. 

Currently, the fulfillment of clean water needs in Pangkep Regency is felt to be decreasing 

in several locations. During the long dry season, residents have difficulty getting clean water 

when the wells they dig dry up. This situation causes a reduction in the amount of clean water 

to meet people's daily needs. Well water used during the dry season is also not good for people's 

health. Poor availability of clean water can reduce community productivity. Apart from that, 

PDAM water discharge also decreases in the dry season so that several service areas in several 

sub-districts in Pangkep Regency experience difficulty in meeting their clean water needs. 

Providing clean water is one of the determinants of improving the health, welfare and 

economic productivity of society. Increasing the availability of clean water in the future is 

important for human life. To increase water availability for the community and other users, it 

is necessary to further study clean water sources in Pangkep Regency and create a strategy for 

managing clean water in Pangkep Regency. This study allows local governments to expand 

PDAM services by paying attention to the quantity and quality of clean water sources so that 

clean water needs in Pangkep Regency can be met evenly. 

 

2. Materials And Methods 

Study Area 

Administratively, the research location covers seven mainland sub-districts which are the 

Pangkep Regency PDAM service areas, namely: Pangkajene, Minasatene, Bungoro, 

Labakkang, Marang, Segeri and Mandalle sub-districts. The research was carried out for 3 

(three) months, starting from September to September 2023. 

Analysis Method  

The research method used is quantitative and qualitative descriptive methods. The 

following analysis is used in this research: 1. Analysis of supply and demand; aims to see how 

much clean water is available to meet domestic clean water needs in 7 sub-districts. 2. Analysis 

of population projections; This analysis was carried out using several methods including linear, 

geometric and exponential (Klosterman, 1990). The population data used is a minimum of a 5 

year time series. 3. Clean Water Management Strategy Analysis; Qualitative descriptive 

method analysis is used to create a SWOT strategy. 

 

3. Results and Discussion 

Identify Clean Water 

 Conditions According to the results of interviews with stakeholders and the community. 

PDAM's clean water does not yet reach all areas of Pangkep district, especially in the seven 

mainland sub-districts. Some residents subscribe to PDAM and have dug wells in their homes. 

Several sources of clean water in the community can be seen in table 1. 

 

Table 1. Number of clean water sources in 2023 

 

No District Well 

Dig 

Well 

Drilling 

PAH Piping Pansimas 

1. Pangkajene 3258 2304 789 0 8 

2. Minasate’ne 2073 158 596 2354 2 

3. Bungoro 2785 88 1121 22 358 

4. Labakkang 1046 536 912 1 4 

5. Ma’rang 3371 1284 713 20 9 

6. Segeri 773 414 352 1 3 
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7. Mandalle 309 183 344 2 6 
Source: Pangkep District Health Service, 2023 

 

PDAM Clean Water Conditions  

PDAM Pangkep Regency manages 1 Central SPAM/BNA unit and 5 IKK SPA units. 

PDAM Pangkep Regency provides drinking water through the construction of drinking water 

supply infrastructure which is distributed through pumps and pipes. The details of drinking 

water pipelines managed by PDAM are as follows: 

1. Central SPAM/BNA with water sources from MA Mattampa, MA Leang Kassi, MA 

Ciddokang. The service area includes Pangkajene, Minasate'ne and Bungoro districts 

2. Kabba Unit with water source originating from MA Uluwere with service area covering 

Minasate'ne District  

3. SPAM IKK Segeri, water source comes from MA Baring with service area covering Segeri 

and Bungoro Districts  

4. SPAM IKK Bontoa, water source comes from MA Jatie I (not functioning) with service 

area covering Labakkang District.  

5. SPAM IKK Ma'rang, water source comes from MA Jatie II with service area covering: 

Ma'rang District  

6. SPAM IKK Mandalle, water source comes from MA Ulusalo with service area covering: 

Mandalle District  

7. SPAM IKK Padanglampe, the water source comes from the Tombolo river and the service 

area includes: Ma'rang and Bungoro districts. 

 

Clean Water Conditions Based on Watershed 

After delineating the spring catchment area using the DEM map and PDAM spring 

coordinate points, it is known that the seven PDAM spring sources are still in the catchment 

area of the five watersheds that pass through Pangkep Regency. Figure 1. Map of spring point 

delineation of Pangkep Regency watershed boundaries. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Map of spring point delineation of Pangkep Regency watershed boundaries 

Clean water conditions based on karst  
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The karst area in Pangkep Regency is dominated by the Tonasa formation which is a water 

catchment area. By distributing the ordinates of the springs onto the Tonasa formation map, it 

is known that Baring Springs, Ciddokang Springs, Mattampa Springs, Leang Kassi Springs and 

Uluwere Springs are in the karst area. The map of the distribution of spring points in the 

Pangkep Karst area can be seen in Figure 2 below. 

 

 

Figure 2. Deliniation map of spring points in karst areas 

Analysis of Clean Water Needs  

The need for clean water in Pangkep district is calculated by adding up the population of 

the 7 sub-districts multiplied by the clean water usage standards for the rural category. The 

formula used is as follows: 

Q = Pn x q  

where Q = Water requirement (liters/day) 

 Pn = Population  

 q = standard water requirement  

 Q = 261,277 x 100 ltr/org/day  

 Q = 26,127,700 liters/day (26,127.7 m3/day 

Meanwhile, for the volume of clean water distributed by PDAM Pangkep district to seven sub-

districts in 2023, data was obtained at 1,759,018 m3 or 4,819.23 m3/day.  

Based on a comparison of supply and demand, it is known that clean water in the seven 

sub-districts has not been met. The water demand in these seven regions is greater, namely 

26,127,700 ltr/day compared to the availability of clean water by PDAM which is only able to 

deliver clean water of 4,819,230 ltr/day. 

Population Projection Analysis  

The selection of population projection methods is based on statistical testing methods, 

namely based on the smallest standard deviation. The standard deviation values for the 

geometric, arithmetic and exponential methods are 8933.04; 8703.97 and 41767.5. From the 

three methods, the smallest standard deviation is obtained, namely the arithmetic method. So, 

from the results of the 10 year population projection calculation, it is known that the population 

in 2033 will increase by 303,343 people. To obtain projections of clean water needs in Pangkep 
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Regency, the same formula is used, namely Q = Pn X q, where the standard water requirement 

per person is considered the same every year, namely 100 liters/day.  

The results of the calculation of projected clean water needs in Pangkep Regency in 2033 

were obtained at 30,334,260 liters/day. By comparing the volume of clean water production in 

2023 and water demand in 2033 then: The need for clean water in 2033 = 30,334,260 liters/day 

and PDAM clean water volume in 2023 = 4,819,230 liters/day, Additional water discharge in 

2033 = 25,515,030 liters/day. 

 

Clean Water Management Strategy Analysis  

To create a clean water management strategy in Pangkep Regency, a SWOT analysis 

(Strengths, Weaknesses, Opportunities, and Threats) was chosen by researchers. The 

description of the identification and grouping of internal and external factors can be seen as 

follows 

 

Tabel 2. Analysis Swot 

 

Internal Factor 

Strangth Weakness 

1. There are government efforts to deal 

with the shortage of clean water 

2. There are legal regulations regarding 

clean water management  

3. There are several alternative sources 

of clean water available for use by the 

community 

4. Community involvement in non-

piped clean water management 

1. PDAM service coverage is not 

evenly distributed  

2. PDAM's clean water discharge is 

influenced by climatic conditions  

3. The regional budget for drinking 

water management is still minimal  

4. The physical quality of PDAM 

clean water is not good 

External Factor 

Apportunities Threats 

1. Local government support to 

overcome the lack of clean water with 

the Pansimas, Arsinum etc. 

programs.  

2. There is a potential source of raw 

water that can be used as a source of 

clean water.  

3. The community does not have 

economic problems, especially in 

providing clean water  

4. There is CSR assistance in providing 

clean water in several areas. 

1. Reduced PDAM Spring Discharge  

2. Another use of PDAM spring water 

sources as irrigation for rice fields.  

3. There is a decline in water quality in 

coastal areas (well water becomes 

salty)  

4. Water management by community 

groups is not well coordinated. 

 

Conclusion  

From the results of the research that has been carried out, the conclusions obtained to 

answer the research targets are as follows:  

1. The condition of the community's clean water sources in Pangkep Regency comes from 

PDAM water, dug wells, drilled wells, Pansimas, and rainwater.  

2. The availability (supply) of clean water provided by PDAM in 2023 is 4,819,230 liters/day 

and the need (demand) for water in 2023 is 26,127,700 liters/day.  
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3. The projected population in 2033 shows an increase to 303,343 people. The projected 

results for water needs in 2033 are 30,334,260 liters/day. From a comparison of water 

availability in 2023 with projected water needs in 2033, water availability is needed 5 

times the current PDAM clean water discharge of around 25,515,030 liters/day.  

4. The strategy for solving the problem of meeting clean water needs by implementing a 

SWOT analysis strategy is an opportunity strategy in minimizing the weaknesses of the 

W-O (Weaknesses- Opportunities) strategy, with the main priority of maximizing 

community empowerment strategies with a bottom-up approach, namely: Implementation 

of drinking water and sanitation-based programs community (PAMSIMAS), increasing 

community knowledge and ability to innovate in managing water sources as an alternative 

clean water supply system, utilizing the economy of communities that do not experience 

difficulties in implementing the PAMSIMAS program. 
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