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Analysis of Infiltration / Inflow

and Leakage in Santary Sewer of Jeju City

Dong-Ho Kang

DEPARTMENT OF CONSTRUCTION AND ENVIRONMENTAL
ENGINEERING GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

(Supervised by Professor Yong-Doo Lee)

Summary

This study was performed to find out the basic informations for the
investigation on the problems occurred in the sewer and the
maintenance of the sewer constructed in the area of Jeju city. The
amount of sewage and the infiltration/inflow were analysed to get the
data.

The results of this study were summarized as follows:

1. The amount of sewage was measured continuously at the 3

stations and the average amount of sewage were 81.4m3/day at Jeju-1

_iv_



area, 4,959.5m/day at Jeju-2 area and 1,190.9m”/day at Jeju-3 area. The
minimum flow was checked at 3 to 5 am. and then the flow was
increased after 6 a.m.. The maximum flow was showed at 8 to 10 a.m.

and the peak flow was occurred at 8 th 10 p.m..

2. The average water quality in the dry period was measured
relatively lower early in the morning and this was considered that the
dilution effect was occurred by the infiltration water. In the rainy period
the water quality was not changed worse rapidly and this is considered
that the water quality of sewage was not influenced by the first flush

of the early storm.

3. The amount of infiltration through the sewer was 15.1m°/day at
Jeju-1 area, 219.2m’/day at Jeju-2 area and 108.7m’/day at Jeju-3 area.
The infiltration ratio against to the flow in the dry period at Jeju-1
area showed the minimum value of 4.42% and that at Jeju-3 area

showed the maximum value of 18.5%.

4. The amount of accumulated inflow at Jeju-2 area was 26.4-17,122.7
m® and the average amount of inflow was 847.1m3/day. The amount of

storm inflow at Jeju-2 area was 8549.0 m?’/day.
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Table 1. Status of sewerage in

Jeju City
(2001. 12. 31)
Total Treated Supply Lenght of sewer(_km )
population | population rate Planned Sgwer types
(person) (person) (%) length Total Combined | Sanitary | Storm
sewer sewer sewer
285,097 | 273,693 | 96.0 | 1,568 | 966 662 181 123
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Table 2. Characteristics of study area

Types of Popula- Sewer Water Popula-
. Landuse Area | Mean . consump- .
St - P
ation| sewer tion h ~ | Length | Pipe . tion
system type (per.) (ha) | gia. (m) tion densi
. (mm) type (m'/d) ensity
Jeju-1 | Combined | Residential | 1,908 13 512 471 | R.C 329 | High
Residential/
Jeju-2 | Seperated commercial 5507 | 333 | 675 | 6,831 | RC 1,269 | Low
Combined . . High/
eiu-3 Residential | 13,563 |60.10 | 853 | 13,222 | R.C 2,743
Jej
+seperated low

Figure 2. Location site
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Table 3. List of basic data and items for I/I analysis

List of basic data

Items

Sewer system

Combined type, Seperated type,
Combined type + Seperated type etc

Landuse type

Residential, Commercial etc

Population

Plation by study area(person)

Area

Area by study area(ha)

Population density

Population density by study area(per/ha)

Average .
diameter Average diameter by study area(mm)
Length Length by study area(m)

Sewer
Pipe type Hume pipe, PE pipe, VR pipe etc.
}E;;ibhshed Established year by study area

Status of sewer installed
flowmeter

Diameter, Inclination, Pipe type

Amount of water usage

Amount of water usage during survey

(m’/d)

Geological characteristics

Hill, Urban land, Plain land etc.

Length of main sewer

Length of main sewer by study area(km)
- seperated sewer type

Data of storm

Data from Meteorological office or

Provincial government

_13_




Table 4. List of analyzed items and area

Analyzed items

Analyzed area

Maximun, Minimum, Average flowrate

(QmaX/ Qmin/ Qave)

All area

Average amount of Infiltration (Qins)

Combined sewer
Sanitary sewer of the
seperated system

Infiltraion ratio(%)

Combined sewer
Sanitary sewer of the
seperated system

Infiltration Rate

Combined sewer
Sanitary sewer of the
seperated system

Amount of inflow during rainfall period

Sanitary sewer of the
seperated system

Design storm inflow

Sanitary sewer of the
seperated system

Inflow rate

Sanitary sewer of the
seperated system

Amount of storm runoff

Combined sewer

Average amount of leakage(Qexs)

Combined sewer
Sanitary sewer of the
seperated system

Analysis of storm

All area
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Figure 8. Average flow rate in dry period of Jeju-1
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Figere 10. Average flow rate in dry period of Jeju-3

Table 5. Average flow rate with a day of the week

(unit : m'/d)

day Jeju-1 Jeju-2 Jeju-3
Monday 714 5,784.7 1,120.2
Tuesday 78.0 5,234.1 891.2
Wednesday 87.1 2,908.6 1,142.6
Thursday 63.3 4,788.2 1,311.0
Friday 58.8 5,364.8 1,233.9
Saturday 66.1 5,061.1 1,329.7
Sunday 90.2 6,183.1 1,387.9
Average 81.4 4,959.9 1,190.9
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Table 6. Daily average concentration of Jeju-1
(unit : mg/ 2)

Time BODs CODwn | COD¢; TSS T-N T-P
02:00 58.3 30.5 67.0 23.8 30.8 4.3
04:00 61.7 29.6 71.3 234 27.8 4.0
06:00 72.3 35.2 107.7 45.1 24.5 3.2
08:00 96.4 37.3 109.7 39.3 22.0 3.3
10:00 90.4 35.8 87.7 47.8 22.0 2.8
12:00 84.4 39.6 127.3 40.5 21.7 2.9
14:00 78.1 36.0 97.5 36.1 23.5 2.8
16:00 81.1 34.4 98.4 32.8 22.8 2.8
18:00 83.3 35.2 112.5 43.0 18.5 2.9
20:00 84.7 33.9 101.0 42.6 21.3 2.9
22:00 70.8 33.3 103.6 38.0 26.6 3.0
24:00 71.6 34.4 85.3 224 26.1 3.2
Average 77.8 34.6 97.4 36.2 24.0 3.2
IV b _' : - B —e .
8. = ; = -
L - ] - R
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Figure 12. Daily average concentration of Jeju-1

_27_



1D

:_:| 140

E ] _
&

2 100 = §

i £

= =

=y

E H

P :

1 b ST = | c
E 40 . . -'"u o . B . ) ” L[] §
8 w3 wols
R T NN R T ]

o T T T o
] OO [a -Fwa] (R a] REg =] a1 v [
Tirrss
—a— O

] EODmn
— =g —= CODCer
—— — =
—a— Ti

Ll T

Figure 13. Daily average concentration in dry period of

Jeju-1

-]

L DN oni e Kb om0k 8
B

In

ConceleEtonig T

m o5 m [s.F o} 1300 1Fon 2100 on:m
Tirmrse:
—_— OO
P = CDDOrra
——p—— = CD0R
— —m.—.. G5
—_—g— TH
= TR

Figure 14. Daily average concentration in rainfall period

of Jeju-1

_28_



AF2 ARe A7F 3 AR FAAQORA o] A 4 54
LAY FEHT 2FADY TRV H w2 AR Ueyth o
AR FE AT WAV e Aes dvdn

A7lele F2 YA 2F5E AR A o

N

[e]
T ¢
ey, 2 ¥YE 50 - 110mg/ ¢ & YERgTh v ¢

Table 7. Daily average concentration of Jeju-2
(unit : mg/ £)

Time BODs | CODwmn | CODg; TSS T-N T-P
02:00 68.6 324 93.0 27.6 35.2 4.3
04:00 77.2 29.9 82.0 25.3 30.2 4.1
06:00 63.3 26.2 69.0 26.0 28.5 3.5
08:00 68.1 31.7 93.6 49.8 324 3.5
10:00 92.5 37.0 85.9 52.1 29.3 3.9
12:00 87.4 38.6 96.1 534 32.8 3.5
14:00 93.6 39.7 104.1 43.6 23.6 3.5
16:00 104.7 43.6 117.8 48.2 24.0 5.3
18:00 89.9 39.6 132.5 53.6 28.3 55
20:00 94.2 46.3 115.0 48.3 28.7 49
22:00 110.6 419 117.4 45.9 24.0 54
24:00 96.2 42.0 110.1 36.6 33.0 4.9
Average 87.2 37.4 101.4 42.5 29.2 4.3
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Table 8. Daily average concentration of Jeju-3

(unit : mg/ ¢)
Time BODs | CODmn | CODe¢ TSS T-N T-P
02:00 111.0 449 125.5 33.3 37.8 4.7
04:00 85.5 41.2 122.9 26.9 29.7 5.0
06:00 75.6 38.5 101.2 321 36.0 4.7
08:00 91.6 36.4 101.2 38.7 34.2 6.5
10:00 91.9 354 116.3 53.0 31.0 6.2
12:00 101.0 35.2 128.2 455 28.5 5.0
14:00 134.7 53.0 184.5 57.8 30.8 3.8
16:00 142.8 50.0 151.9 59.9 33.3 3.9
18:00 111.2 45.0 142.0 49.0 28.2 4.0
20:00 116.7 44.5 134.1 53.2 30.2 42
22:00 133.7 53.5 164.8 68.9 26.0 4.2
24:00 138.5 51.9 157.7 67.4 33.3 5.4
Average 111.2 441 135.8 48.8 31.6 4.8
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Figure 18. Daily average concentration of Jeju-3
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