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ABSTRACT 

 

Urban drainage is the drainage system in the administration area of the city and urban area that serves 

to control surface water from the residential area of rain and can provide benefits to human life. In an 

urban drainage function as controllers and drain the excess rainwater runoff safely and also to channel 

the excess water courses that have an impact disturb or pollute the environment. Application of urban 

drainage systems still use a mixed system in which rainwater and wastewater is channeled through the 

same channel. Therefore, this study will discuss the improvement of drainage in urban areas by using 

infiltration wells. Infiltration wells that can be applied in urban areas in the form of individual wells or 

collectively. Some function of infiltration wells for human life is as flood control, protect and repair the 

conservation groundwater, and reducing the rate of erosion. There are two infiltration wells within one 

kilometers at a cost of one unit of infiltration wells amount to IDR 18 million. 
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INTRODUCTION 

 

Urban drainage generally always use the surface drainage. In urban surface drainage closed as the 

street shoulders or sidewalks. Although there is also the surface drainage not closed with the top side of 

the channel flat with the street surface so that water can enter freely [1]. The ground level such as 

roads, parking lots, and roofs cause increased runoff volume which will increase the mass of pollutants 

that reach the receiving water bodies [2], [3] and [4]. Drainage is designed to reduced the volume of 

runoff and improve the quality of the water before it reaches surface water sources [5]. 

Methods of infiltration wells can increase the utilization of ground water at this time as a result of 

the rapid growth in population. Infiltration wells has a circular or rectangular shape with a certain depth 

which serves to accommodate and absorb rainwater above ground either through the roof of the 

building, street, or courtyard. The problems that occurred in the current urban drainage channel that 

serves as a wastewater disposal is considered as a garbage dump by the public and affecting the water 

that goes into the ground. Therefore it needed an improvement using infiltration wells that helps 

permeated water, reduce inundation, replenishes groundwater began to decrease. 

 

MATERIALS AND METHODS 

 

In this study, the application of infiltration wells to improve the drainage channel on street. The 

method used is quantitative descriptive. Activities carried out by conducting site surveys, analyze and 

interpret the data obtained for solutions and solving problems found in the field. Data obtained derived 

from the information society and institutions. 

Data collected to determine the dimensions of infiltration wells to be able to accommodate the 

rain water is: 

1. The intensity of the rainfall, the higher the intensity the greater rainfall infiltration wells required 

dimensions. 

2. Groundwater conditions, the ground water in the infiltration wells need to be made on a large 

scale and shallow groundwater levels if it is less effective. 

3. The permeability of the soil is the determination of the volume on the infiltration wells that will 

be created and affect the speed of infiltration. 

4. Topography, infiltration wells must be located in a flat area. 

5. Land use, effect on the percentage of water that seep into the soil by surface runoff. 
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RESULTS AND DISCUSSION  

 

A. Infiltration Wells Construction 

Infiltration wells as a construction that function as the permeated of water into the soil, infiltration 

wells have provisions into consideration in planning. The requirements that must be fulfilled include: 

- Having depth (H) is sufficient, it is closely related to the purpose of infiltration discharge. 

- Having a broad field (A) enough, both on the walls of the well and the bottom of the well. 

- Has the volume capacity (V) which is sufficient for water to be absorbed, so that water runoff is 

not happening. 

According to the Indonesian National Standard (SNI 03-2453-2002) Planning Procedures Infiltration 

Wells for Rain Water courtyard fit some general requirements such as: 

- Rainwater infiltration wells placed on relatively flat land, not on the ground slopes, steep or 

unstable 

- Infiltration Wells leach away from landfill, away from the septic tank (minimum 5 m measured 

from the edge), 1,5 m of a public road and a minimum of 1 m from the building foundation. 

- The depth of the groundwater table minimum of 1,5 m during the rainy season. Infiltration wells 

maximum of 2 m below the ground surface. 

- The structure of the soil must have soil permeability (ability of the soil to absorb water) is greater 

than or equal to 2,0 cm/hour (that is, a puddle of water as high as 2 cm will absorb out within 1 

hour), with three classifications, namely: 

• Permeability moderate, i.e. 2,0 to 3,6 cm/hour. 

• Permeability ground rather quickly (fine sand), i.e. 3.6 to 36 cm/hour. 

• Permeability fast ground (coarse sand), i.e. greater than 36 cm/hour. 

 

B. Dimensional Infiltration Wells 

To calculate the dimensions of infiltration wells can be used the following formula [6]: 

H = 
�
�.� �1 �		


.�.�
	.�²�     (1) 

where: 

H = High water level in the well (m) 

Q = Incoming water discharge (m3/sec) 

T = Time flow (second) 

F = Geometric Factor (m), see Table 1 and Table 2 

K = Permeability Coefficient (m/sec) 

R = Radius of infiltration wells (m) 

 

Table 1. Geometric Factor Infiltration Wells 
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Table 2. Geometric Factor Infiltration Wells Description 

Source: [7] 

 
C. Infiltration Wells Planning 

 While the wall is planned to recharge wells made of masonry empty and not plastered to facilitated 

the water can soak into the ground. Infiltration wells planning is rectangular shape with the following 

factors:  

- Layer on filter media = 40 cm 

- H = 6 m  

- F = 3,85 m 

- K = 0,00015 m/sec 

- Diameter = 1,4 m 

- Q0 = 0,0037 (m3/sec) 

 

The effective depth of infiltration wells calculated groundwater levels when the bottom of the well 

is below the ground water level, and is measured from the bottom of the well when the ground water 

level is below the bottom of the well. Bottom hole should be at the soil layer with high permeability.  

To reduce inundation occurred around drainage on the street, then infiltration wells built around the 

drainage system in areas that are still included in the catchment are of the channel. 

For the design of infiltration wells for street or park can be seen in Figure 1 and for the calculation 

of the amount of infiltration wells can be seen in Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. (a) Top View Infiltration Wells Design (b). Cover Infiltration Wells Design 

 

The wall is planned to infiltration wells made of brick masonry empty and not plastered to facilitate 

the water soak into the ground. Cover of infiltration wells that created holes to facilitate runoff water 

into the wells. 

 

Table 3. Total Infiltration Wells  

Condition Description 

1 Infiltration on land located between the porous soil is waterproof at the bottom and top with 

porous walls as high as L. 

2.a  Infiltration spherical porous walled with vertical channels are waterproof and wholly porous soil. 

2.b Infiltration porous walled cube with vertical channels are waterproof and wholly porous soil. 

3.a Infiltration in the soil is waterproof at the top and bottom porous soil with a hemispherical shaped 
base. 

3.b Infiltration  in the soil is waterproof at the top and bottom porous soil with flat bottom. 

4.a Infiltration is located on land which is entirely porous wall waterproof absorption and 

hemispherical shaped base. 

4.b Infiltration is located on land which is entirely porous wall waterproof absorption and flat bottom. 

Location K F QIn filtration Qinundation Infiltration 

Unit 

Max. 

Capacity 

m/sec m m3/sec m3/sec m3/sec 

 Primary Channel             

Urip Sumohardjo 1 0,00015 3,85 0,0037 2,46 665 2,47 

Urip Sumohardjo 3 0,00015 3,85 0,0037 1,14 308 1,15 
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 Table 3 above, obtained the total of infiltration wells that will be planned in the District 

Panakkukang amounted to 2.512 units. The location of infiltration wells will be created on the shoulder 

of street or park which has a lower elevation. The following figure 2 is a map location of recharge 

wells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Location Infiltration Wells 

 

D. Calculation of the Budget Plan Infiltration Wells 

The calculation of the cost one unit infiltration wells for street or park can be seen in Table IV. Unit 

price used is the unit price principal activities. Budget plan is made in order to determine the amount of 

equipment needed in the infiltration wells so it can be easier to calculate and plan costs. Calculations 

are detailed in Table 4. 

 

Table 4. Calculation of the Budget Plan Infiltration Wells 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

CONCLUSION 

 

Urip Sumohardjo 4 0,00015 3,85 0,0037 1,75 472 1,75 

Urip-Racing 0,00015 3,85 0,0037 1,09 297 1,10 

 Secondary Channel             

Jl. Pettarani 1 0,00015 3,85 0,0037 1,56 423 1,57 

Pengayoman 1 0,00015 3,85 0,0037 0,34 93 0,35 

Pengayoman 2 0,00015 3,85 0,0037 0,35 96 0,36 

Toddopuli Raya 0,00015 3,85 0,0037 0,14 40 0,15 

Jl. Dr. Leimena 0,00015 3,85 0,0037 0,21 59 0,22 

Jl. Antang Raya 0,00015 3,85 0,0037 0,11 29 0,11 

Jl. Billawayah 0,00015 3,85 0,0037 0,11 30 0,11 

Work Vol.    unit Unit Price  Amount  

Preparation         

Cleaning  6.76   m2   12,000.00   81,120.00  

          

Earthworks         

Soil excavation   15.64   m3   54,720.00   855,820.80  

Restore soil  0.94   m3   23,760.00   22,296.38  

          

Infiltration Wells works         

Red stone 1/2 brick 1:4  20.88   m2   102,600.00   2,142,390.60  

Stone empty  0.73   m3   382,515.00   277,453.43  

Cover plate concrete   1.00   Unit   1,206,399.29   1,206,399.29  

Coral stone  3.30   m3   250,000.00   824,250.00  

Plestering 1:4 t=1.5cm  20.88   m2   45,963.00   959,753.40  

Instalation of ijuk  17.14   m2   550,800.00   9,443,135.52  

          

       TOTAL   15,812,619.42  

      Tax 10%   1,581,261.94  

       Total   17,393,881.36  

       Rounding Off   17,393,000.00  

Primary  

channel 

Secondary  

channel 
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Urban street drainage need of improvement by infiltration wells viewed groundwater conditions of 

diminishing returns. Infiltration wells absorb water into the soil and also reduce the inundation that 

occur in urban areas. Diameter 1,4 m, depth of water 6 m and soil permeability 0,00015 m/sec. 

Discharge of infiltration wells 0,0037 m3/sec and a circle shape is required 2 units infiltration wells 

every 1 kilometers. Total costs required to manufacture one unit of infiltration wells is IDR 18 million. 
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