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ABSTRACT 

Increased development of community facilities triggers changes in land use that result in less 
open land for infiltration. This causes run-off and little rainwater is absorbed by the soil. For 
this reason, it is necessary to make a reservoir in the form of an infiltration well that 
functions to accommodate and absorb rainwater into the ground slowly. The purpose of this 
study was to determine the number and point of infiltration wells. The research was 
conducted at the Kelapa Gading Pumping Building located in North Jakarta. The address of 
the registered entity is Jl. Gading Mas Timur I No. 17, RT.12 / RW.10, Pegangsaan Dua 
Village, Kelapa Gading District, North Jakarta City, where the Kelapa Gading Pump Building 
stands on an area of ± 4,000 m2, has a reservoir with an area of ± 1,955 m2 with supporting 
buildings in the form: 1. pump building of 160 m2, 2. substation house of 35 m2, 3. 
transformer house of 75 m2, 4. employee mess of 52 m2, 5. generator house of 75 m2. This 
research uses survey methods in the form of measurements, interviews, and to obtain the 
required data. Based on the data and calculation analysis according to SNI 846-2017, a 
circular infiltration well with a diameter of 1meter and a depth of 2 meters to 2.5 meters can 
be determined. 
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1. PRELIMINARY 

Kelapa Gading Pump House is a flood control 
facility located in North Jakarta. The 
registered address of the entity is Jl. Gading 
Mas Timur I No. 17, Rt.12/Rw.10, 
Pegangsaan Dua Village, Kelapa Gading 
District, North Jakarta City with latitude 
coordinates -6.16653300000 and longitude 
coordinates 106.91354800000, since it was 
built the Kelapa Gading Pump Building 
North Jakarta has played an important role 
in overcoming flooding, there are several 
areas handled by the Kelapa Gading Pump 
Building North Jakarta, namely the Mayor 

Complex, East Boulevard, and Accordion 
Street. 

Kelapa Gading Pump Building stands on an 
area of ± 4,000 m2, has a reservoir with an 
area of ± 1,955 m2 with supporting 
buildings in the form of: 

• Pump building covering an area of 
160 m2 

• Substation house covering an area of 
35 m2 

• Transformer House covering an area 
of 75 m2 

• Employee Mess covering an area of 
52 m2 
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• Generator House covering an area of 
75 m2 

During this time, rainwater that flows 
through the roof of the Kelapa Gading Pump 
Building building or directly falls to the 
ground is simply flowed into the reservoir or 
water channel, this causes an increase in 
runoff discharge into water storage 
channels and reservoirs, coupled with the 
amount of garbage that causes obstruction 
of the channel causing water to overflow 
causing flooding and puddles. 

 

In order to reduce rainwater runoff into 
sewers, infiltration ponds can be one 
solution to reduce rainwater runoff into 
sewers, so it is hoped that it can reduce 
rainwater discharge by collecting rainwater 
into infiltration wells where rainwater can 
later be absorbed back into the ground. 

 

By utilizing rainwater that is infiltrated into 
the ground with infiltration wells, it is hoped 
that it can reduce seawater infiltration in the 
Kelapa Gading Pump Building in order to 
preserve the depleted groundwater and can 
also reduce runoff discharge into the 
channel and into the water reservoir. 

 

To manage these infrastructure problems, 
an environmentally sound drainage system 
is needed, with the basic principle of 
controlling excess surface water so that it 
can be channeled in a controlled manner and 
has more opportunity to absorb into the soil. 

 

2. IMPLEMENTATION METHOD 

The data used in this study are primary data 
and secondary data. Primary data obtained 
in the form of rainfall data obtained from 
BMKG and the results of soil sample tests 
taken from the Kelapa Gading Pump 
Building, North Jakarta. While the secondary 
data used is in the form of land use obtained 
from the survey results in the Kelapa Gading 
Pump Building Area. 

 

 

 

3.  RESULTS AND DISCUSSION 

Rainfall data in this study was obtained 
through the Tanjung Priok rainfall station 
(STA Priok), Kemayoran Station (STA 
Kemayoran), and Halim Perdana Kusuma 
Station (STA Halim), the data was obtained 
from the Meteorology, Climatology and 
Geophysics Agency (BMKG), by 
downloading through the BMKG website. 

 

For rainfall of 3 (three) rain stations, the 
Thiessen Polygon method cannot be used, so 
it uses 1 (one) nearest station, namely: 
Tanjung Priok Station. The location of the 
Tanjung Priok rainfall station observation is 
latitude -6.10781LS and 106.88053BT. 

 

 

 

Figure 1. Location of rain stations 
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Table 1. Rainfall distribution calculation 

Total 
Data 

Year 

Varian 
Value 

( Xi - 
X ) 

( Xi - X 
)² 

( Xi - X )³ ( Xi - X )4 

( n ) ( Xi ) 

1 2012 94,40 
-

23,05 
531,09 

-
12239,28 

282059,75 

2 2013 161,00 43,55 1897,00 82622,90 3598603,04 

3 2014 120,80 3,35 11,25 37,75 126,63 

4 2015 124,60 7,15 51,19 366,22 2620,16 

5 2016 111,60 -5,85 34,17 -199,74 1167,54 

6 2017 136,30 18,85 355,49 6702,68 126375,90 

7 2018 101,20 
-

16,25 
263,91 -4287,42 69651,02 

8 2019 78,00 
-

39,45 
1555,94 

-
61374,91 

2420961,37 

9 2020 101,00 
-

16,45 
270,45 -4447,72 73144,81 

10 2021 155,00 37,55 1410,34 52964,82 1989069,87 

11 2022 108,00 -9,45 89,22 -842,69 7959,60 

Amount ∑ 1291,90 0,00 6470,07 59302,62 8571739,70 

X 117,45    

  

 

Average rainfall calculation 

X = 
∑ 𝑋𝑖𝑛

𝑖=1

𝑛
 

 = (1291,90/11) 

 = 117,45 

 

Standard Deviation Calculation 

Sd = √
∑ (𝑋𝑖−𝑋)²𝑛

𝑖=1

𝑛−1
 

 = √
6470.07

10
 

 = 25,44 

 

Coefficient of variation calculation 

(Cv) = 
𝑆𝑑

𝑋
 

 = 
25.44

117.45
 

 = 0,22 

Slope coefficient calculation 

(Cs) = 
𝑛 ∑ (𝑋𝑖−𝑋)³𝑖

𝑖=1

(𝑛−1) 𝑥 (𝑛−2) 𝑥 (𝑆𝑑)³
 

 = 
11 𝑥 59302.62

10 𝑥 9 𝑥 (25.44)³
 

 = 0,44 

Sharpness coefficient calculation 

(Ck) = 
𝑛² ∑ (𝑋𝑖−𝑋)4𝑖

𝑖=1

(𝑛−1) 𝑥 (𝑛−2) 𝑥 (𝑛−3)𝑥 (𝑆𝑑)4
 

 = 
11² x 8571739.70

10 𝑥 9 𝑥 8 𝑥 (25.44)4
 

 = 3,44 

 

Table 2. Rainfall distribution calculation 
N
0 

Distribut
ion 

Requireme
nts 

Calculati
on 

Remar
ks 

1 Gumbel 
Cs = 1,1396 
Ck = 5,4002 

0,440 
3,441 

Not 
compli

ant 

2 Normal 
Cs = 0 
Ck = 3 

0,440 
3,441 

Not 
compli

ant 

3 
Log 

Normal 
Cs = 3 atau 

3 Cv 
0,14 

19,00 

Not 
compli

ant 

4 
Log 

Pearson 
III 

Doesn’t 
have 

condition 

0,440 
3,440 

Fulfill 

Source : SNI 215:2016 

 

Based on the calculation and analysis of 
rainfall data, the method that meets the 
requirements is Log Pearson III. 
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The following are the steps in calculating the 
rainfall plan using the log pearson III 
method. 

 

Table 3. Design standards for drainage 
channels 

To
tal 
D
at
a 

Y
ea
r 

Vari
an 

Valu
e 

log 
Xi 

Log 
Xi - 
Log 

X 

( 
Log 
Xi - 
Log 
X )² 

( 
Log 
Xi - 
Log 
X )³ 

( 
Log 
Xi - 
Log 
X )4 ( n 

) 
( Xi 

) 

1 
20
12 

94.4
0 

1.9
75 

-
0.08

6 

0.00
7 

-
0.00

1 

0.00
0 

2 
20
13 

161.
00 

2.2
07 

0.14
6 

0.02
1 

0.00
3 

0.00
0 

3 
20
14 

120.
80 

2.0
82 

0.02
1 

0.00
0 

0.00
0 

0.00
0 

4 
20
15 

124.
60 

2.0
96 

0.03
5 

0.00
1 

0.00
0 

0.00
0 

5 
20
16 

111.
60 

2.0
48 

-
0.01

3 

0.00
0 

0.00
0 

0.00
0 

6 
20
17 

136.
30 

2.1
34 

0.07
4 

0.00
5 

0.00
0 

0.00
0 

7 
20
18 

101.
20 

2.0
05 

-
0.05

5 

0.00
3 

0.00
0 

0.00
0 

8 
20
19 

78.0
0 

1.8
92 

-
0.16

9 

0.02
8 

-
0.00

5 

0.00
1 

9 
20
20 

101.
00 

2.0
04 

-
0.05

6 

0.00
3 

0.00
0 

0.00
0 

10 
20
21 

155.
00 

2.1
90 

0.13
0 

0.01
7 

0.00
2 

0.00
0 

11 
20
22 

108.
00 

2.0
33 

-
0.02

7 

0.00
1 

0.00
0 

0.00
0 

Amoun
t ∑ 

129
1.90

0 

22.
66
7 

0.00
000

0 

0.08
822

4 

-
0.00
002

4 

0.00
165

2 

Source : Calculation result 

 

The frequency factor (KT) values for the Log 
Pearson III distribution (positive skewness) 
can be seen in table 4 and for the Log 
Pearson III Distribution (negative 
skewness) can be seen in table 5. 

After calculating the average rainfall, 
standard deviation (Sd), coefficient of 
variation (Cv), slope coefficient (Cs) and 

sharpness coefficient (Ck), then calculate the 
return period according to the qualified 
method, the following table shows the 
calculation results to determine the 
distribution method. 

 

Table 4. Frequency factor value (Kt) for the 
Log Pearson III distribution (positive Cs or G 
skewness)  

 

Skew 
Return period in 

years 

coeffici
ent 

2 5 10 25 50 
10
0 

20
0 

Cs or G 
Exceedence 
probability 

 0.5
0 

0.2
0 

0.1
0 

0.0
4 

0.0
2 

0.0
1 

0.0
05 

3.0 
-

0.3
96 

0.4
20 

1.1
80 

2.2
78 

3.1
52 

4.0
51 

4.9
70 

2.9 
-

0.3
90 

0.4
40 

1.1
95 

2.2
77 

3.1
34 

4.0
13 

4.9
09 

2.8 
-

0.3
84 

0.4
60 

1.2
10 

2.2
75 

3.1
14 

3.9
73 

4.8
47 

2.7 
-

0.3
76 

0.4
79 

1.2
24 

2.2
72 

3.0
93 

3.9
32 

3.7
83 

2.6 
-

0.3
68 

0.4
99 

1.2
38 

2.2
67 

3.0
71 

3.8
89 

4.7
18 

2.5 
-

0.3
60 

0.5
18 

1.2
50 

2.2
62 

3.0
48 

3.8
45 

4.6
52 

2.4 
-

0.3
51 

0.5
37 

1.2
62 

2.2
56 

3.0
23 

3.8
00 

4.5
84 

2.3 
-

0.3
41 

0.5
55 

1.2
74 

2.2
48 

2.9
97 

3.7
53 

4.5
15 

2.2 
-

0.3
30 

0.5
74 

1.2
84 

2.2
40 

2.9
70 

3.7
05 

4.4
44 

2.1 
-

0.3
19 

0.5
92 

1.2
94 

2.2
30 

2.9
42 

3.6
56 

4.3
72 

2.0 
-

0.3
07 

0.6
09 

1.3
02 

2.2
19 

2.9
12 

3.6
05 

4.2
98 

1.9 
-

0.2
94 

0.6
27 

1.3
10 

2.2
07 

2.8
81 

3.5
53 

4.2
23 

1.8 
-

0.2
82 

0.6
43 

1.3
18 

2,1
93 

2.8
48 

3.4
99 

4.1
47 
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1.7 
-

0.2
68 

0.6
60 

1.3
24 

2.1
79 

2.8
15 

3.4
44 

4.0
69 

1.6 
-

0.2
54 

0.6
75 

1.3
29 

2.1
63 

2.7
80 

3.3
88 

3.9
90 

1.5 
-

0.2
40 

0.6
90 

1.3
33 

2.1
46 

2.7
43 

3.3
30 

3.9
10 

1.4 
-

0.2
25 

0.7
05 

1.3
37 

2.1
28 

2.7
06 

3.2
71 

3.8
28 

1.3 
-

0.2
10 

0.7
19 

1.3
39 

2.1
08 

2.6
66 

3.2
11 

3.7
45 

1.2 
-

0.1
95 

0.7
32 

1.3
40 

2.0
87 

2.6
26 

3.1
49 

3.6
61 

1.1 
-

0.1
80 

0.7
45 

1.3
41 

2.0
66 

2.5
85 

3.0
87 

3.5
75 

1.0 
-

0.1
64 

0.7
58 

1.3
40 

2.0
43 

2.5
42 

3.0
22 

3.4
89 

0.9 
-

0.1
48 

0.7
69 

1.3
39 

2.0
18 

2.4
98 

2.9
57 

3.4
01 

0.8 
-

0.1
32 

0.7
80 

1.3
36 

1.9
93 

2.4
53 

2.8
91 

3.3
12 

0.7 
-

0.1
16 

0.7
90 

1.3
33 

1.9
67 

2.4
07 

2.8
24 

3.2
23 

0.6 
-

0.0
99 

0.8
00 

1.3
28 

1.9
39 

2.3
59 

2.7
55 

3.1
32 

0.5 
-

0.0
83 

0.8
08 

1.3
23 

1.9
10 

2.3
11 

2.6
86 

3.0
41 

0.4 
-

0.0
66 

0.8
16 

1.3
17 

1.8
80 

2.2
61 

2.6
15 

2.9
49 

0.3 
-

0.0
50 

0.8
24 

1.3
09 

1.8
49 

2.2
11 

2.5
44 

2.8
56 

0.2 
-

0.0
33 

0.8
30 

1.3
01 

1.8
18 

2.1
59 

2.4
72 

2.7
63 

0.1 
-

0.0
17 

0.8
36 

1.2
92 

1.7
85 

2.1
07 

2.4
00 

2.6
70 

0,0 
0.0
00 

0.8
42 

1.2
82 

1.7
51 

2.0
54 

2.3
26 

2.5
76 

Source : Hidrologi terapan (Bambang 
Triatmodjo, 2008) 

 

Table 5. Frequency factor value (Kt) for the 
Log Pearson III distribution (negative Cs or 
G skewness) 

 

 

 

Skew Return period in years 

coeffic
ient 

2 5 10 25 50 
10
0 

20
0 

Cs or G Exceedence probability 

  
0.5
0 

0.2
0 

0.1
0 

0.0
4 

0.0
2 

0.0
1 

0.0
05 

0 0 
0.8
42 

1.2
82 

1.7
51 

2.0
54 

2.3
26 

2.5
76 

-0.1 
0.4
17 

0.8
46 

1.2
70 

1.7
16 

2.0
00 

2.2
52 

2.4
82 

-0.2 
0.0
33 

0.8
50 

1.2
58 

1.6
80 

1.9
45 

2.1
78 

2.3
88 

-0.3 
0.0
5 

0.8
53 

1.2
45 

1.6
43 

1.8
90 

2.1
04 

2.2
94 

-0.4 
0.0
66 

0.8
55 

1.2
31 

1.6
06 

1.8
34 

2.0
29 

2.2
41 

-0.5 
0.0
83 

0.8
56 

1.2
16 

1.5
67 

1.7
77 

1.9
95 

2.1
08 

-0.6 
0.0
99 

0.8
57 

1.2
40 

1.5
28 

1.7
20 

1.8
80 

2.0
16 

-0.7 
0.1
16 

0.8
57 

1.1
83 

1.4
88 

1.6
63 

1.8
06 

1.9
26 

-0.8 
0.1
32 

0.8
56 

1.1
66 

1.4
48 

1.6
06 

1.7
33 

1.8
37 

-0.9 
0.1 
48 

0.8
54 

1.1
47 

1.4
07 

1.5
49 

1.6
60 

1.7
49 

-0.10 
0.1
64 

0.8
52 

1.1
28 

1.3
66 

1.4
92 

1.5
88 

1.6
64 

-1.1 
0.1
80 

0.8
48 

1.1
07 

1.3
24 

1.4
35 

1.5
18 

1.5
81 

-1.2 
0.1
95 

0.8
44 

1.0
86 

1.2
82 

1.3
79 

1.4
49 

1.5
01 

-1.3 
0.2
10 

0.8
38 

1.0
64 

1.2
40 

1.3
24 

1.3
83 

1.4
24 

-1.4 
0.2
25 

0.8
32 

1.0
41 

1.1
98 

1.2
70 

1.3
18 

1.3
51 

-1,5 
0.2
40 

0.8
25 

1.0
18 

1.1
57 

1.2
17 

1.2
56 

1.2
82 

-1.6 
0.2
54 

0.8
17 

0.9
94 

1.1
16 

1.1
66 

1.1
97 

1.2
16 

-1.7 
0.2
86 

0.8
08 

0.9
70 

1.0
75 

1.1
16 

1.1
40 

1.1
55 

-1.8 
0.2
82 

0.7
99 

0.9
45 

1.0
35 

1.0
59 

1.0
87 

1.0
97 

-1.9 
0.2
94 

0.7
88 

0.9
20 

0.9
96 

1.0
23 

1.0
37 

1.0
44 

-2.0 
0.3
07 

0.7
77 

0.8
95 

0.9
59 

0.9
80 

0.9
90 

0.9
95 

-2.1 
0.3
1 9 

0.7
65 

0.8
69 

4.9
23 

0.9
39 

0.3
46 

0.9
49 

-2.2 
0.3
30 

0.7
52 

0.8
44 

0.8
88 

0.9
00 

0.9
05 

0.9
07 

-2.3 
0.3
41 

0.7
39 

0.8
19 

0.8
55 

0.8
64 

0.8
67 

0.8
69 

-2.4 
0.3
51 

0.7
52 

0.7
95 

0.8
23 

0.8
26 

0.8
32 

0.8
33 

-2.5 
0.3
06 

0.7
11 

0.7
71 

0.7
93 

0.7
98 

0.7
99 

0.8
00 

-2.6 
0.3
68 

0.6
96 

0.7
47 

0.7
64 

0.7
68 

0.7
69 

0.7
69 
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-2.7 
0.3
76 

0.6
81 

0.7
24 

0.7
38 

0.7
40 

0.7
40 

0.7
41 

-2.8 
0.3
84 

0.6
66 

0.7
02 

0.7
12 

0.7
14 

0.7
14 

0.7
14 

-2.9 
0.3
90 

0.6
51 

0.6
81 

0.6
83 

0.6
89 

0.6
90 

0.6
90 

-3.0 
0.3
96 

0.6
36 

0.6
66 

0.6
66 

0.6
66 

0.6
67 

0.6
67 

Source : Hidrologi terapan (Bambang 
Triatmodjo, 2008) 

 

The value of the frequency factor (KT) for 
the Log Pearson III distribution when the  

 

slope coefficient (Cs) of -0.004 is known is as 
follows: 

 

Table 6. Frequency factor (KT) value for Log 
Pearson III distribution  

Value Interpolation KT 

CS 2 5 10 25 50 100 200 

0 
0,0
00 

0,8
42 

1,2
82 

1,7
51 

2,0
54 

2,3
26 

2,5
76 

-0,1 
0,0
17 

0,8
46 

1,2
70 

1,7
16 

2,0
00 

2,2
52 

2,4
82 

-
0,0
04 

0,0
01 

0,8
42 

1,2
82 

1,7
50 

2,0
52 

2,3
23 

2,5
73 

 

Analysis of the 5-year return period plan 
according to table 6. KT = 0.842 

 

After the values, Log x, Sd log x and KT are 
obtained, then proceed to analyze the 
maximum daily rainfall. 

 

Table 7. Maximum rainfall return period 

Perio
d ( T ) 

Log 
X 

Valu
e KT 

Sd 
Log 

X 

Log 
Xt 

Anti Log 
(mm) 

2 
2,06

1 
0,001 

0,09
4 

2,06
1 

114,996 

5 
2,06

1 
0,842 

0,09
4 

2,14
0 

137,952 

10 
2,06

1 
1,282 

0,09
4 

2,18
1 

151,706 

25 
2,06

1 
1,750 

0,09
4 

2,22
5 

167,871 

50 
2,06

1 
2,052 

0,09
4 

2,25
3 

179,214 

100 
2,06

1 
2,323 

0,09
4 

2,27
9 

190,044 

200 
2,06

1 
2,573 

0,09
4 

2,30
2 

200,571 

 

Calculating Concentration Time (TC) 

The formula for finding the concentration 
time 

concentration is: 

𝑡𝑐 =  (0,0195 ∙ 𝐿0,77) ∙ (𝑆−0,385) 

Wich: 

Tc = Concentration time (minutes)  

L = Length of the waterway from the farthest 
point to the point under review (km), 

S = average slope of the waterway area, so 
that the concentration time is obtained as 
follows 

as follows: 

Area 1 (pump building) 

𝐿(𝑡𝑖𝑙𝑒 𝑟𝑜𝑜𝑓) = 52 m 

𝑆(𝑔𝑢𝑡𝑡𝑒𝑟)  = 0,00001923  

𝑡𝑐 =  0,0195 ∙ 520,77 ∙ 0,00001923−0,385 
  = 26,731 minute  

 = 0,446 hour 

 

Table 8. Concentration Time (Tc) 

N
o 

Area 
Rema

rks 

Gutter 
Slope 

(S) 

L Tc Tc 

(
m
) 

min
ute 

ho
ur 

1 

Gedun
g 
Pomp
a 

roof 
tile 

0,00000
192 

52 
64,8
66 

1,0
81 

2 Gardu 
concre
te roof 

0,000005
0 

20 
21,5
14 

0,3
59 

3 Trafo 
roof 
tile 

0,00000
244 

41 
49,2
95 

0,8
22 

4 
Mess 
karya
wan 

roof 
tile 

0,00000
256 

39 
46,5
28 

0,7
75 

5 
Ruma
h 
Genset 

roof 
tile 

0,00000
278 

36 
42,4
19 

0,7
07 

 

Calculating Rainfall Intensity 
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Mononobe formula as follows: 

I = 
𝑅24

24
 [

24

𝑡
]

2/3

 

I  = Rainfall Intensity (mm/hour) 

Tc  = Rainfall Concentration Time (hour), 

R24 = Maximum rainfall in 1 day 
(mm/hour).  

 

Area 1 (pump building) 

I
 = 

137,925

24
 . (

24

0,446
)

2

3

 
 
 = 81,987 mm/hour 
 

The results of the recapitulation of the 
calculation of the concentration time in the 
catchment area can be seen in the following 
table. 

 

Table 9. Rainfall Intensity Calculation 

N
o 

Area 

Repe
at 

Perio
d 

Rainfall Plan 
Rainfall 

Intensity 
(I) 

Log 
Pears
on III 

Tc 
(h) 

Log 
Pearson 

III 
(mm/h) 

1 
Gedung 
Pompa 

5 137,95 
0,44

6 
81,987 

2 Gardu 5 137,95 
0,14

8 
171,110 

3 Trafo 5 137,95 
0,33

9 
98,452 

4 
Mess 
karyaw
an 

5 137,95 
0,32

0 
102,317 

5 
Rumah 
Genset 

5 137,95 
0,29

1 
108,822 

 

Design Discharge Without Infiltration Wells 

The calculation of design runoff discharge is 
calculated using the rational method. 

 

Area 1 (pump building) 

�̅�1   = 0,95  

I1  = 81,987 mm/h 

A1  = 0,01600 ha 

Q1  = 0,002778 . �̅�1 . I1 . A1  

= 0,002778 . 0,95 . 81,987 . 0,01600 

= 0,0034644 m3/s 

The results of the recapitulation of the 
calculation of the design runoff discharge 
without infiltration wells in the catchment 
area can be seen in Table 10. 

 

Table 10. Design runoff discharge without 
infiltration wells 

N
o 

Sample 
Area  

C 

I A Q 

(mm/
h) 

(ha) (m3/s) 

1 
Gedung 
Pompa 

0,9
5 

81,987 
0,0160

0 
0,00346

44 

2 Gardu 
0,9
5 

171,11
0 

0,0025
0 

0,00112
98 

3 Trafo  
0,9
5 

98,452 
0,0058

5 
0,00152

11 

4 
Mess 
Karyaw
an 

0,9
5 

102,31
7 

0,0052
0 

0,00140
51 

5 
Rumah 
Genset 

0,9
5 

108,82
2 

0,0080
0 

0,00229
92 

 

The design of infiltration wells uses the 
Sunjoto method.  

This calculation is carried out based on the 
Sunjoto method, the value of the soil type 
coefficient obtained through boring tests in 
the Kelapa Gading Pump Building Area is 
silty clay (silt), so it has a permeability 
coefficient price of 0.001 cm3 / second. 
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Figure 2. Drilling Log Test 

 

Table 11 Permeability values of different 
types of materials 

N
o 

Soil 
Type 

K 
cm/secon

d 
ft/minute 

1 Gravel 1,0-100 2,0-200 

2 
Rough 
Sand 

1,0-0,01 2,0-0,02 

3 
Fine 
Sand 

0,01-0,001 
0,02-
0,002 

4 Silt 
0,001-

0,00001 
0,002-

0,00002 

5 Clay <0,000001 
<0,00000

2 

Source : Braja M. Das (principle of 
geotechnical engineering 7th edition 
solution manual) 

 

The example of calculating rainwater 
infiltration wells using the Sunjoto method. 

R5 years  = 137,952 mm 
C(roof)  = 0,75 – 0,95 (used 0,95) 
Intensitas hujan = 81,987 mm/h 
A atap  = 0,01600 ha 
Hplan  = 1,5 m (groundwater level 
1,8 m) 
 
Infiltration well plan diameter  

Diameter (D)  = 1 m  

Radius (R) = 0,5 m 

 

Design inflow discharge (Q) 

Q  = 0,002778 . C . I . A 

 = 0,002778 . 0,95 . 1 . 0,01600 

 = 0,0035 m3/detik 

 

Geometric factor (F) 

Geometric factor using 5.5 × R 

F  = 5,5 × 0,5 
 = 2,75 
 

Soil permeability coefficient (K) 

K = 0,00001 m/s (Silt Soil) 

 

Rainfall duration (td) 

Calculation of frequency duration intensity 
using the alternative block method. 

R24  = 137,952 mm 

T  = 1 Jam 

𝑅𝑡 =  
𝑅24

24
(

24

𝑇
)

2
3
 

𝑅𝑡 =  
137,952

24
(

24

1
)

2
3
 

𝑅𝑡  =  47,8252 𝑚𝑚/𝑗𝑎𝑚 

𝑃 =  𝑙𝑡 ∙  𝑇𝑑 

𝑃 =  47,8252 ∙  1 

𝑃 =  47,8252 𝑚𝑚  

 

 
 

from the above graph, the intensity of the 
rain duration frequency (td) is 3 hours. 

 

Effective depth of infiltration well (H) 

H  = 
𝑄

𝐹.𝐾
(1 − 𝑒

−𝐹.𝐾.𝑡𝑑
𝜋.𝑅2 ) 

Project : PEMBANGUNAN RUMAH POMPA Type of Drilling : Wash Boring Coordinat

Location : KELAPA GADING Driller : Suwardi X

Date : 23-25 November 2022 Supervisor : Pandu Y

GWL : -1.80 m Z

BH - 01HOLE NO.DRILLING LOG

SPT Curve

gw 

t/m³
Gs W % LL % PL % Type

C 

kg/cm

²

f (°)

0,0

0,5
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2 3 5 8
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=
0,0035

2,75 .  0,00001 
(1 − 𝑒

−2,75.0,00001.10800

𝜋.0,52 )  

= 6,4597 m 

 

Total Number Of Infiltration Wells (n) 

n  = 
𝐻𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒

𝐻𝑝𝑙𝑎𝑛
 

= 
6,74

1,5
 

= 3,78 pcs 

= 5 pcs 

 

Table 12 Infiltration well calculation using 
the Sunjoto method 

Are
a 

Ro
of 
Ar
ea 

I C Q F K 
t
d 

H
 effective 

H
 p

la
n

 

n 

R
o

u
n

d
u

p
 

(h
a) 

(
m
m
/ 
h
) 

R
o
o
f 

(
m
³/ 
s) 

(
5,
5 
x 
R
) 

(m
/ 
s) 

(
h
) 

(
m
) 

(
m
) 

Ged
ung 
Pom

pa 

0,0
16
00 

8
2,
1 

0
,
9
5 

0,
0
0
3
5 

2,
7
5 

0,0
00
01 

3 

6
,
7
4 

1
,
5 

4
,
5 

5 

Gar
du 

0,0
02
50 

1
7
1,
4 

0
,
9
5 

0,
0
0
1
1 

2,
7
5 

0,0
00
01 

3 

2
,
3
3 

1
,
5 

1
,
6 

2 

Traf
o  

0,0
05
85 

9
8,
6 

0
,
9
5 

0,
0
0
1
5 

2,
7
5 

0,0
00
01 

3 

3
,
1
4 

1
,
5 

2
,
1 

3 

Mes
s 

Kar
yaw
an 

0,0
05
20 

1
0
2,
5 

0
,
9
5 

0,
0
0
1
4 

2,
7
5 

0,0
00
01 

3 

2
,
9
0 

1
,
5 

1
,
9 

2 

Ru
mah 
Gen
set 

0,0
08
00 

1
0
9,
0 

0
,
9
5 

0,
0
0
2
3 

2,
7
5 

0,0
00
01 

3 

4
,
7
4 

1
,
5 

3
,
2 

4 

 

Comparison Of Runoff Discharge 

Runoff Discharge Before There Is Infiltration 
Wells 

 

The results of the calculation of design 
runoff discharge before infiltration wells 
using previous calculations can be seen 
using the previous calculations contained in 
table 10. 

 

Runoff Discharge After Infiltration Ponds  

The design runoff discharge after infiltration 
ponds is calculated without the weight of 
rain falling on the roof. An example of 
calculating the design runoff discharge after 
infiltration wells at the Kelapa Gading Pump 
House location is as follows. 

 

Roofless Surface Runoff Coefficient 

C2 (Halaman) = 0,1 

A2 (Halaman) = 0,03360 

�̅�   = 
∑ 𝐶𝑖.𝐴𝑖𝑛

𝑖=1

∑ 𝐴𝑖𝑛
𝑖=1

 

= 
𝐶1.𝐴1+𝐶2.𝐴2

𝐴1+𝐴2
 

= 
01.0,03360+0,7.0,01760

0,03360+0,01760
 

= 0,30625 m3/second 

 

Determination of Infiltration Well Points 

Determination of infiltration well points 
based on the results of location surveys and 
spatial plans in the Kelapa Gading Pump 
Building Area, the location of infiltration 
wells is adjusted to the yard of each building. 
The water drainage system from the roof of 
the building uses gutters and is channeled 
through pipes that go directly to the 
infiltration wells. 
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Figure 3. Infiltration Well Plan 

 

 
Figure 4. Pump Building Plan 

 

 
Figure 5.Section (infiltration well) 

 

 

Figure 6. Substation Plan 

 

Table 12 Roofless combined runoff 

N
o 

Samp
le 

Area 

Descrip
tion 

C 
Area 

C 
(Ha) 

1 

Gedun
g 
Pomp
a 

Roof - - 

0,306
25 

Yard 
0,
1 

0,03
360 

Paving 
0,
7 

0,01
760 

2 Gardu 

Roof - - 

0,3 Yard 
0,
1 

0,00
500 

Paving 
0,
7 

0,00
250 

3 Trafo 

Roof - - 

0,214
286 

Yard 
0,
1 

0,00
765 

Paving 
0,
7 

0,00
180 

4 
Mess 
karya
wan 

Roof - - 

0,304
588 

Yard 
0,
1 

0,01
078 

Paving 
0,
7 

0,00
558 

5 

Ruma
h 
Gense
t 

Roof - - 

0,244
156 

Yard 
0,
1 

0,01
170 

Paving 
0,
7 

0,00
370 

 

Design Runoff Discharge After Infiltration 
Wells 

�̅�1   = 0,30625 

I1  = 81,987 mm/hour 

A1  = 0,03360 ha 

Q1  = 0,002778 . �̅�1 . I1 . A1 

 

Runoff Discharge Reduction 

The following is an example of calculating 
the reduction of runoff discharge and the 
effectiveness of rainwater infiltration wells 
at the Kelapa Gading Pump House. 
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Qdecrease  = Qbefore - Qafter  
= 0,008281 – 0,005309  
= 0,002972 m3/second 

Effectiveness = 64 % 

 

Table 13 Roofless combined runoff 

Sam
ple 
Are

a 

Qbe
for
e 

Qaft
er 

Qre
duc
ed 

Effect
ivene

ss 

Ged
ung 
Pom
pa 

0,0
029
21 

0,00
234

6 

0,00
057

5 
80% 

Gar
du 

0,0
009
53 

0,00
071
42 

0,00
023

9 
75% 

Traf
o  

0,0
012
83 

0,00
044
90 

0,00
083

4 
35% 

Mes
s 
Kar
yaw
an 

0,0
011
58 

0,00
093
42 

0,00
025

1 
79% 

Ru
mah 
Gen
set 

0,0
019
39 

0,00
086
48 

0,00
107

4 
45% 

Tota
l 

0,0
082
81 

0,00
530

9 

0,00
297

2 
64% 

 

4. CONCLUSION 

Based on the calculation of the dimensions 
and number of infiltration ponds using the 
SNI 8456-2017 method and the Sunjoto 
method, it is found that the Sunjoto method 
is more effective than the SNI 8456-2017 
method in terms of the number with the 
same dimensions. 

 

The amount of rainwater runoff discharge is 
reduced after the infiltration well is 
0.002972 m3/second, with details that can 
be seen in table 13. 

 

Based on the calculation of runoff discharge 
after the rainwater infiltration wells in the 
Kelapa Gading Pump Building Area, North 
Jakarta, the presentation of the effectiveness 
of infiltration wells is obtained as much as 
64%. 
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