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Abstract— Flood is still one of the disasters of concern, because it has a destructive force that is quite disturbing, even causing losses and 

endangering safety. The majority of floods are dominated by water which is an accumulation of surface runoff, so to control it, efforts must be 

focused on how to maximize the infiltration of rainwater into the ground. The majority of land owners in the catchment area, which are 

generally referred to as watersheds (DAS), are the community. Therefore, efforts to control it must involve the community. A simple construction 

that is quite effective to use is an infiltration well, because it has a large enough capacity but is easily made by the community, with a relatively 

small risk. However, from a review of the drainage system, the use of infiltration wells requires a higher cost than the construction of drainage 

channels to drain rain into rivers. Therefore we need design optimization efforts to get the cheapest cost. The design will be appropriate if 

accurate data is used, therefore testing the permeability coefficient of the subsurface rocks. 
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I. INTRODUCTION  

Flood is still one of the disasters of concern, because it has a 

destructive force that is quite disturbing, even causing losses 

and endangering safety. The majority of floods are dominated 

by water which is an accumulation of surface runoff, so to 

control it, efforts must be focused on how to maximize the 

infiltration of rainwater into the ground. The majority of land 

owners in the catchment area, which are generally referred to 

as watersheds (DAS), are the community. Therefore, efforts to 

control it must involve the community. A simple construction 

that is quite effective to use is an infiltration well, because it 

has a large enough capacity but is easily made by the 

community, with a relatively small risk. However, from a 

review of the drainage system, the use of infiltration wells 

requires a higher cost than the construction of drainage 

channels to drain rain into rivers. Therefore we need design 

optimization efforts to get the cheapest cost. The design will 

be appropriate if accurate data is used, therefore testing the 

permeability coefficient of the subsurface rocks. 

Control measures are arranged with maximization 

orientation: collecting rainwater below the ground surface 

(upstream), storing flood water in the riverbed (middle part), 

and channeling water that cannot be utilized (downstream). 

Maximization of rainwater storage below the land surface will 

be effective if it is carried out with land conservation which is 

strengthened by the use of multi-function infiltration well 

construction. 

The low capacity of each infiltration well causes the use of 

infiltration wells to be expensive, so that it becomes an 

obstacle when mass movements are carried out with the public 

budget. This requires efforts to increase the capacity of 

infiltration wells and control the quality of groundwater. 

A. Soil Permeability Coefficient 

Soil permeability is the ability of the soil to pass or drain 

water, which is represented by the magnitude of the velocity 

of water seeping into the soil, both horizontally and vertically 

through soil pores. The rate of water infiltration is influenced 

by the texture of the soil. Darcy's law describes the ability of 

water to flow in cavities (pores) in the soil and the properties 

that influence it. There are two main assumptions used in 

determining Darcy's law. The first assumption states that the 

flow of fluids / fluids in the soil is laminar. Meanwhile, the 

second assumption states that the soil is in a saturated state. 

According to Sunjoto, the soil permeability coefficient can be 

determined using the following formulations:  

𝑭(𝒕𝟐 − 𝒕𝟏)𝒉𝟏 

 
Figure 1. Flow Schematic in a Borehole 

 

The formula is to calculate the soil permeability coefficient 

(K) according to Forchheimer (1930), if it is known that the 

change in water level is a function of time in the bore hole 

with a discharge of Q = 0 (water is poured in an instant) 

Sunjoto (1988) builds this formula on the principle: 

1. The flow of water into the well is assumed to be constant 

the same as Q. This is in accordance with the physical 

condition, namely that during a rainy period there will be 

discharge from the roof that enters the well. 

2. The discharge (sink) is equal to the geometric factor times 

the permeability coefficient of the function of the water level 

in the well Qo = F K h (Forchheimer, 1930). 

3. This unsteady flow condition formula is the same as 

Forchheimer's (1930) formula, the difference is that the latter 

is a steady flow condition. If time is infinite, Sunjoto's formula 
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will be the same as the steady flow condition and the formula 

will be exactly the same as Forchheimer's (1930) formula. 

 
Figure 2. Schematic Flow in a Well 

II. METHOD 

The research activities are in the form of, excavating the 

soil according to the well design, taking the test object, testing 

the permeability coefficient in the soil laboratory. Laboratory 

test data are used as the basis for analysis of infiltration well 

designs. The design is carried out with various formulas, then 

compared with the well capacity data from field observations. 

The correct formulation will then be used to design various 

sizes of wells. The best size is selected based on the largest 

capacity, of the same diameter. Thus, the well depth parameter 

becomes an optimized factor. 

A. Well Geometric Factor (F) 

The geometric factor (shape factor) is a price that 

represents the shape of the well's tip, its appearance, radius, 

wall tightness and its placement in the soil layer. The 

geometric factors vary in value depending on the formula 

used. 

The geometric factor formula is a formula that is 

influenced by the shape of the infiltration well itself, starting 

from the tip of the well, its appearance, radius, wall tightness 

and its placement in the soil layer. 

The geometric factor is one of the elements used to find 

the K value (soil permeability coefficient). Then there are 

many researchers who developed the F formula for various 

well conditions, such as: Samsioe (1931), Harza (1935), 

Dachler (1936), Taylor (1948), Hvorslev (1951), Aravin 

(1965), Sunjoto (1989 - 2002). 

This price was first raised by Forchheimer (1930) in 

looking for K from his research with experiments according to 

formula (2.1). This method only uses one borehole without 

monitoring wells, as is usual in the Dupuit-Theim formula 

based on Darcy's Law (1856) which must use monitoring 

wells. This Forchheimer method provides convenience in 

planning calculations because it can explicitly calculate with 

laboratory data without having to know monitoring well data 

that can only be measured after drainage occurs in the field. 

So this Forchheimer concept can be called a new mashub in 

Groundwater Flow calculations in addition to the existing 

concept, Darcy's Law. 

III. RESULT AND DISCUSSION  

A. Rainfall 

TABLE 1. Annual Maximum Rainfall Data 

 
Source: calculation results 

 
TABLE 2. Planning Rainfall Calculation 

 
Source: calculation results 

 

TABLE 4. Kolmogorov Smirnov Test Recapitulation 

 
Source: calculation results 

 
TABLE 5. Distribution of Monobe Period Rainfall 

 
Source: calculation results 
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Information : 

RT = R24 / t. (t / T) 2/3 

RT = average intensity of rain in T hours (mm / day) 

R24 = effective rainfall in 1 day (mm) 

T = time it started to rain 

t = time of concentration of rain 

B. Soil Permeability Coefficient 

To determine the permeability of the soil in the field, a test 

well experiment was used. When the permanent water level 

has been reached, the following data are obtained: 
 

TABLE 6. Soil Permeanility Coefficient Data 

q = 3,1 m3/minute r
1
 = 21 m 

h1 = 5 m r
2
 = 50 m 

h2 = 6 m    

Soil Permeability Coefficient: 

 

k 

 

= 

 

2,3 . q .    Log  (r1/r2) 

     𝜋 (h2
2
 – h1

2
)       

 = 2,3 . (3,1 m3/minute). Log  (50 m/21 

m) 

                     𝜋 (6 m
2
 – 5 m

2
) 

 = 2,685    = 0,078 m/minute 

34,558 

k = 1,3 x 10
-3

 m/second 

 
TABLE 7. Results of Return Period Analysis 

 

IV. CONCLUSION  

From the results of the analysis that has been done, it can 

be concluded that the discharge of rainwater that enters the 

aquifer system is not suppressed through the infiltration 

process in the watershed with a return period of 5 years, 10 

years, 15 years, 20 years, and 25 years. 

V. SUGGESTION 

From the results of the analysis of calculations that have 

been carried out, it is advisable to make several infiltration 

wells due to the lack of water absorption which causes large 

runoff in the watershed area in order to reduce standing in the 

area. 
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