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Abstract 

 
The clean water supply system in the South Lamaknen District of Atambua City is based on 

existing conditions that the population of South Lamaknen District is (112,510 people) in fact: 

the number of villages and sub-districts in South Lamaknen District is (13), (8 Villages) and 

(5 Villages) served clean water (80%) and the number of residents who have not received clean 

water in Benteng Subdistrict and Lamaknen Selatan Subdistrict (20%), because residents in 2 

subdistricts in Lamaknen Selatan Subdistrict still depend on dug wells which do not 

necessarily guarantee the clean water needed. As is the problem that every sub-district in 

Indonesia is still experiencing, including South Lamaknen Sub-district, in this case the 

distribution of clean water to customers. To realize this, it is necessary to plan a clean water 

network for the next 10 years which will meet the needs of the community in general so that 

it can be met evenly. Based on the research objective, namely planning clean water 

management in South Lamaknen District to meet community needs and public facilities.  then 

based on the calculation results: the total amount of clean water needed for the South 

Lamaknen District Community until 2033 is 289 lt/s. In accordance with the clean water 

distribution hours, water will be supplied to residential areas 24 hours a day. In planning the 

clean water network using the EPANET program, in The pressure on the clean water network 

is (90.59m) with a max speed of (5.58m/s) so that it can reach 2 existing sub-districts. 
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INTRODUCTION  

Population growth from year to year has increased so that it is necessary to add 

superstructure and infrastructure facilities in the South Lamaknen District with very limited 

geographical conditions with an area of ± (88.35km²) so that the management of clean water 

infrastructure is well regulated so that it can serve the needs of the community and public 

facilities. In general, water is a part of life on this earth that is inseparable from human life, 

animals and plants, especially in the world of agriculture, water plays a very important role in 

sustainability. Water is also not a new thing, because we all know that no life on this earth can 

last without water. 

Water is also a primary means to improve the health of the community through the 

provision of clean water facilities both in terms of quality and quantity. In accordance with the 

results of observations in Lamaknen Selatan District, Atambua City. with a population of 
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112,510 people and the existing area, the need for clean water is usually well met. Judging from 

the various clean water facilities used by residents of Lamaknen Selatan District every day, one 

of them is taking clean water from water facilities run by PDAM to meet needs, both for 

washing, bathing, and for consumption as drinking water. based on existing conditions that the 

population of the District. Lamaknen Selatan is (112,510 people) it turns out: the number of 

villages and sub-districts in Lamaknen Selatan South District is (13), (8 sub-districts) and (5 

villages) which are served by clean water (80%) and the number of residents who have not 

been served by clean water in Lamaknen Selatan South District (20%), because the residents 

in Lamaknen Selatan South District still depend on dug wells which do not necessarily 

guarantee the clean water needs they need. 

 

LITERATURE REVIEW 

 Clean water is water that is used for daily needs for each person, Clean water also plays 

an important role for human health and needs, such as being used for bathing, washing, and 

more importantly for human consumption and will be cooked before drinking. Clean water 

greatly affects human needs and activities, therefore the availability of clean water is absolute 

so that humans can carry out daily life activities well, because water is very much needed by 

the human body and cannot be separated from the human body because ± 60% of the human 

body consists of water. 

 Water quality generally refers to the quality or condition of water associated with a 

specific activity or need. Quantity, on the other hand, concerns the amount of water humans 

need for specific activities. Water is essential for life; no living creature on earth is immune to 

it. The human body itself is largely composed of water. The average human body contains 90% 

water by weight. For an adult, approximately 55-60% of body weight is water, for a child, 

approximately 65%, and for an infant, approximately 80%. Clean water is essential for 

fulfilling human needs for all activities. Therefore, it is important to understand how water is 

considered clean in terms of quality and usable in adequate quantities for daily human 

activities. In terms of quality, several requirements must be met, including physical quality, 

which includes odor, color, and taste; chemical quality, which includes pH, hardness, and so 

on; and biological quality, which is water free from disease-causing microorganisms. For 

human survival to proceed smoothly, clean water must also be available in adequate quantities 

according to human activities in a particular place and at a specific time. 

 To determine the level of clean water service in a region, it must be expressed as a 

percentage of the population within that service area or region. Therefore, for a given area, the 

service level can be as low as 60% or as high as 100%. The existing criteria state that the service 

level for the population is 50% to 100% of the population. 

 The piping system in the construction of a clean water supply system is an inseparable 

part of the clean water distribution system and this piping system is also called a pipe network 

which consists of Transmission Pipe System and Distribution Pipe System. The clean water 

transmission pipe system is a piping system installed from the raw water intake building to the 

clean water treatment building or usually called a reservoir. Meanwhile, the clean water pipe 
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distribution system is the distribution or distribution of water through a piping system from the 

processing facility (reservoir) to the service area (consumer). Distribution piping also functions 

to channel water from the processing facility to consumers and is a delivery pipe that delivers 

water to customer connections. 

 The planning period for a clean water distribution system is highly dependent on 

distribution capacity. Other factors that significantly influence the planning period include 

Regional development plans, age of distribution pipes, available costs.  

 A pipe network system is needed to regularly distribute water to consumers, based on 

an analysis of clean water needs with sufficient pressure. In this case, hardy cross calculations 

are used in closed pipe networks and simple calculations in branching systems so that the 

pressure at the ends of the pipes and the pipe dimensions can be determined. Based on the 

installation of the pipes in the distribution pipe network system. 

 The dead end system or tree system is also called a branching system where clean water 

is channeled through branches where clean water is channeled through a main pipe then from 

the main pipe a branch pipe is made to serve a predetermined area and several more branches 

to serve consumers in that area (see figure II.2) this system is suitable for areas where 

settlement development is irregular. 

Figure 1. 

  

 

 

 

 

 

 This Gridiron System is often referred to as a closed system where each pipe branch is 

connected to one another. This system is often used in areas with relatively flat topography and 

interconnected and frequently intersecting road networks. 

Figure 2. 
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 The circle or ring system is a combination of a branching system and a closed system 

where the main pipe is placed around an area and then the branch pipes located on the inside 

are connected to the main pipe. Each point receives water from two directions (see figure II.3). 

This system is the best but requires many valves and longer pipes. 

 The$ radial syste$m is the$ advantage$ of the$ circular syste$m, in this syste$m the$ wate$r is 

pumpe$d into a dividing re$se$rvoir which is place$d in ce$rtain are$as and the$ distribution pipe$s are$ 

place$d radially and e$nd at the$ se$rvice$ are$a boundary. 

Figure 3. 

 

 

 

 

 

This syste$m provide$s fast se$rvice$ and e$asy pipe$ size$ calculations. This syste$m is 

suitable$ for are$as that only use$ one$ syste$m. A combination of se$ve$ral syste$ms is ofte$n 

imple$me$nte$d to suit local conditions. 

E$PANE$T (E$nvironme$ntal Prote$ction Age$ncy Ne$twork) is a compute$r program (mode$l) 

that pe$rforms hydraulic simulations and wate$r quality be$havior in a drinking wate$r distribution 

pipe$ ne$twork (pre$ssurize$d pipe$s). A drinking wate$r distribution ne$twork consists of pipe$s, 

node$s (pipe$ branche$s), pumps, wate$r tanks or re$se$rvoirs and valve$s. The$ output ge$ne$rate$d from 

the$ E$PANE$T program include$s the$ flow rate$ in the$ pipe$ (lt/se$c), wate$r pre$ssure$ from e$ach 

point/node$/junction which can be$ use$d for analysis in de$te$rmining the$ ope$ration of the$ 

installation, pump and re$se$rvoir. 

RESEARCH METHOD 

 Primary data is data obtaine$d from fie$ld obse$rvations in the$ form of wate$r discharge$ 

me$asure$me$nt data (Q), topography (e$le$vation) and pipe$ le$ngth (L), in addition to this, primary 

data also include$s: cle$an wate$r re$quire$me$nt data, wate$r usage$ data pe$r pe$rson, cle$an wate$r 

discharge$. 

Se$condary data is data obtaine$d from re$late$d age$ncie$s and the$ re$sults of lite$rature$ 

studie$s such as population data, topographic maps around the$ location, lite$rature$ studie$s, and 

the$ type$ of pump to be$ use$d. 

Data analysis te$chnique$s we$re$ conducte$d using me$thods de$rive$d from lite$rature$ 

studie$s. The$ ste$ps involve$d are$ as follows : 

1. Colle$ct primary and se$condary data, including te$chnical data and othe$r supporting 

data, for analysis of the$ cle$an wate$r distribution ne$twork syste$m. 

2. Proce$ss population and facility data. 

3. Analyze$ the$ available$ Q discharge$. 
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4. Analyze$ the$ cle$an wate$r de$mand that must be$ me$t by the$ spring. 

5. Calculate$ e$ne$rgy losse$s to obtain the$ pump powe$r to be$ use$d. 

6. Calculate$ major and minor e$ne$rgy losse$s for the$ pipe$ transmission ne$twork. 

7. Calculate$ the$ total e$ne$rgy loss by summing the$ major and minor e$ne$rgy losse$s. 

8. Conduct planning by cre$ating a cle$an wate$r distribution ne$twork plan. 

9. Plan the$ ope$rational and mainte$nance$ syste$m for the$ cle$an wate$r ne$twork. 

 

RESULT AND DISCUSSION 

 To de$te$rmine$ cle$an wate$r ne$e$ds, it is ne$ce$ssary to know the$ population of the$ se$rvice$ 

are$a that is the$ consume$r. This study, base$d on the$ data obtaine$d, shows the$ population of 

Lamakne$n South District from 2020 to 2023 as follows : 

Table 1. 

No Year Total Population 

1 2020 107.719 

2 2021 110.210 

3 2022 111.236 

4 2023 112.510 

Base$d on data from the$ Ce$ntral Statistics Office$ of Lamakne$n South District in 2023, 

the$ population of Lamakne$n South District in 2020 was 107,719 pe$ople$, in 2023 it was 

112,510, so to de$te$rmine$ the$ pe$rce$ntage$ of population growth ge$ome$trically, the$ following 

e$quation is use$d : 

 

 

Base$d on the$ ge$ome$tric population growth pe$rce$ntage$, r = 0.5% is obtaine$d for 

Lamakne$n South District. The$ population in 2024 is calculate$d using the$ ge$ome$tric formula: 

 

 

Table 2. 

No Year Total Population 

  Data 

1 2020 107.719 

2 2021 110.210 

3 2022 111.236 

4 2023 112.510 

  Projection 
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6 2024 113.072 

7 2025 113.637 

8 2026 114.205 

9 2027 114.776 

10 2028 115.349 

11 2029 115.925 

12 2030 116.504 

13 2031 117.086 

14 2032 117.671 

15 2033 118.259 

Lamakne$n South District is include$d in the$ cate$gory of me$dium districts with a 

population of 118,259 pe$ople$ in 2033, the$ planne$d le$ve$l of cle$an wate$r ne$e$ds is 150 

lite$rs/pe$rson/day, pe$r house$ conne$ction unit (SR) se$rve$s 7 pe$ople$, the$ ne$e$d for public hydrant 

(HU) is 30 lite$rs/pe$rson/day with a population of 100 pe$ople$. With a se$rvice$ are$a pe$rce$ntage$ 

of 80% of the$ population. So the$ e$stimate$d dome$stic wate$r ne$e$ds in 2033 are$: 

• Re$side$nts se$rve$d : 118.259 x 75% = 94,607 lite$rs/se$cond 

• Numbe$r of house$ conne$ctions (SR) = 94,607 /7 = 13.515 units 

• Wate$r ne$e$ds = 15.515 x 7 x 150 lite$rs/pe$ople$/day = 141 lite$rs/se$cond 

• HU/KU re$sults = 24.182 /100 = 241 units 

• Wate$r ne$e$ds = 241 x 100 x 30 lite$rs/pe$ople$/day = 8 lite$rs/se$cond 

• Total dome$stic wate$r de$mand = 141 + 8 = 149 lite$rs/se$cond 

Non-dome$stic wate$r ne$e$ds include$ those$ for accommodation, tourism, re$staurants, 

industry, e$ducation, office$s, he$althcare$, and othe$r purpose$s. This is e$stimate$d to account for 

25% of dome$stic ne$e$ds. 

• Non-dome$stic wate$r ne$e$ds = 25% x 149 lite$rs/se$cond = 38 lite$rs/se$cond 

Social ne$e$ds cove$r schools, gove$rnme$nt office$s, place$s of worship, public wate$r taps, 

and othe$r social activitie$s. The$ se$rvice$ pe$rce$ntage$ is planne$d at 5% of dome$stic ne$e$ds. 

• Social ne$e$ds = 5% x 149 lite$rs/se$cond = 10 lite$rs/se$cond 

Wate$r loss for Lamakne$n Se$latan District is allocate$d at 25% in the$ planning. 

• Wate$r loss = 25% x (149 + 38 + 10) lite$rs/se$cond = 49 lite$rs/se$cond 

The$ ave$rage$ production re$quire$me$nt for cle$an wate$r is calculate$d base$d on the$ sum of 

dome$stic wate$r re$quire$me$nts, non-dome$stic wate$r re$quire$me$nts and social re$quire$me$nts. 

• Ave$rage$ ne$e$ds = (149 + 38 + 10) / 65% lite$rs/se$cond 

Maximum daily re$quire$me$nt for 2028 is (ave$rage$ production re$quire$me$nt x 1,15) 
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• Maximum daily re$quire$me$nt = 303 lite$rs/se$cond x 1,15 = 348 lite$rs/se$cond 

The$ pe$ak wate$r re$quire$me$nt for Lamakne$n Se$latan District is 1.50 x the$ maximum 

daily re$quire$me$nt. 

• Pe$ak hour wate$r de$mand = 1,50 x 348 lite$rs/se$cond = 522 lite$rs/se$cond 

In the$ cle$an wate$r ne$twork, 4 simulations we$re$ made$ using the$ E$pane$t program. In the$ 

4th simulation, the$ pre$ssure$ obtaine$d me$t the$ re$quire$me$nts for the$ cle$an wate$r ne$twork, as can 

be$ se$e$n in the$ 4th simulation image$ be$low. 

Figure 3. 

 

 

 

 

 

 

 

 

To find out the$ pre$ssure$ in the$ 4th simulation, you can se$e$ the$ Profile$ of pre$ssure$ at 

0:00 hours graph be$low : 

Figure 4. 
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Pre$ssure$ (node$s) : 

 

 

 

 

 

 

 

 

 

 

 

 

Spe$e$d (link) : 
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CONCLUSION 

 Base$d on the$ re$se$arch obje$ctive$, name$ly planning cle$an wate$r manage$me$nt in 

Lamakne$n South District to me$e$t the$ ne$e$ds of the$ community and public facilitie$s, base$d on 

the$ calculation re$sults: the$ total amount of cle$an wate$r ne$e$de$d for the$ Lamakne$n South District 

Community until 2033 is 289 lt/se$c. In accordance$ with the$ cle$an wate$r distribution hours, 

wate$r will be$ distribute$d to re$side$ntial are$as 24 hours a day. 

In Lamakne$n South District, the$re$ are$ 2 sub-districts that have$ not be$e$n se$rve$d, so the$ 

cle$an wate$r ne$twork was adde$d and re$de$signe$d using the$ E$PANE$T program and the$ pre$ssure$ 

in the$ cle$an wate$r ne$twork was obtaine$d at (90,59) with a maximum spe$e$d of (5,58m/s) so that 

it can be$ re$ache$d in Lamakne$n South sub-district. 
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