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Analysis of Infiltration/Inflow at Dry and Rainfall Periods in
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Abstract

This study was conducted to provide a basic information for the establishment of operation and treatment processes in sewer

system of Nakdong river basin to minimize the overall pollutants loading to water body. Sewage flowrates were regularly measured

and monitored at various sampling points of newly—built separated sewer system located in G City GA sites. To assess the inflow

sewage flowrate, various calculating methods such as water—use evaluation, average—minimum daily flow quality evaluation,

minimum daily flow evaluation, night water—use evaluation were used. Average |/Is were calculated except water—use evaluation.

Average |/ls were found to be 6.5 m¥/d, 3.5 m*/d, 7.7 m*/d at GA—1, GA—2, GA—3 points respectively. I/l ratios of three areas

were found to be 4.8 %, 2.0 % and 2.7 % respectively and were obviously lower than those of the other separated sewer systems

as shown in the previous studies.
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Fig. 1. Location map of catchment area and sewer line in G city

Table 1. Overview of selected study area

Site OTeS! Length(m) | Diameter (mm) | Population A, BT (i i 1200 el
Area(ha) g P in dry period (m?/d) in dry period (m®d)

GA-1 171 4156 250 1,400 125.1 85.5

GA-2 124 1,416 250 810 179.3 1713

GA-3 6.0 49 250 2,540 2824 240.7

Table 2. Survey method
Sites Flowmeter Frequency of Measurement
FLO-TOTE 260 .
GA-1, GA-2, GA-3 GA4 FloCom Every 5 minutes
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Fig. 2. Statistics of water quality at the sampling sites during the dry period
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Table 3. Monitored water quality parameters and sampling frequency
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Water Quality Parameters

Sampling Frequency

DO, pH, BODs, CODc:, SS, T-N, T-P

Dry period

0, 2, 4,6, 8 10, 12, 14, 16, 18, 20, 22hr

Rainfall period

0, 5, 10, 15, 30, 60min, 1, 2, 3, 4, 5, 6hr

Table 4. Characteristics of water quality at the sampling sites during the dry period

(Unit: mg/L)
Site BOD coDnCr ss ™ TP R
(Median)
Mean 769 3208 %54 199 6.1
. Median 771 319 875 194 58 - BOD/TN=3.97
Maximum 126.1 5535 1932 317 111 . BOD/TP=1322
Minimum 217 700 124 121 30
Mean 917 3558 %23 27 76
s Median 87.8 3416 893 20 73 - BOD/TN=3.95
Maximum 1983 7753 2353 45 126 . BOD/TP=1243
Minimum 453 107.8 217 141 4.1
Mean 100.5 348.3 98.0 217 71
oaa Median 9.0 3429 1000 208 63 - BOD/TN=4.62
Maximum 138.2 631.7 188.9 344 12.1 - BOD/TP=15.16
Minimum 722 2128 238 144 42
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Table 5. Characteristics of water quality at sampling sites during the rainfall period

(Unit = mg/L)
Ste BOD CoDCr SS N P (Mza;i';’n)
Mean 410 134.4 496 144 35 - BOD/TN=2.42
s Median 27 1004 375 135 30 - BOD/TP=10.0
Maximum 824 2780 124.0 204 6.0
Minimum 19.2 49.9 14.0 8.2 2.1
Mean 86.6 264.7 887 138 74 - BOD/TN=6.16
ap | Meden 900 2406 830 146 77 - BOD/TP=11.69
Maximum 1254 4165 186.0 19.9 94
Minimum 244 91.3 36.0 6.0 43
Mean 101.2 3122 %87 130 59 - BOD/TN=5.75
g | Meden 879 251 1 730 53 40 - BOD/TP=21.98
Maximum 185.4 538.8 2320 194 11.6
Minimum 70.8 165.3 320 44 3.1
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Fig. 3. Statistics of water quality at the sampling sites during the rainfall period
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Fig. 4. EMC and pollutants loading during the dry period and rainfall period

Table 6. Various flowrates at the sampling sites

Site Inf. flow(m®/a) Mean flow(m’/d) Max. flow(m?/a) Min. flow(m’/d)
GA-1 12,732 411 468 386
GA-2 7,086 229 251 212
GA-3 8,742 282 341 223
GA-4 68,888 2,222 2476 2,074
Table 7. Inflow rate of dry period at the sampling sites

Site Population Liter Per Capita Per Day(Ipcd) Inflow (m*/d)

GA-1 1,400 238 240.7

GA-2 810 238 139.3

GA-3 2,540 238 436.7
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Z(km)]©] 0.006 m*/d/mm—km~0.629 m’/d/mm—km "
A= vepgth. GA-3AHeM= #A Zo] T HYEo]
157.1 m*/d—km# 7P¢ %<& 7 vehfa Qg 2
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Table 8. Comparison of I/l analysis in dry period

Analysis of |/l Comparison Ave. I/l
Ave. flowrate ; ; Min. daily Night
Site in dry period el use AT da||y' flowrate water-use Flowrate | Percentage
m¥d) evaluation |[flowrate  evaluation gt gt () %)
) ) eval usa ion eva usa ion m 4
(m*/d) (m*d)
GA-1 125.1 -115.6 6.6 78 35 6.0 48
GA-2 179.3 40 23 43 39 35 20
GA-3 2824 -154.3 43 132 56 7.7 2.7
/I(Infiltration/Inflow)
Sie Flow/Capita Flow/Length Flow/Area Flow/(Length - Diameter)
(m°/dlperson) (m°%/a-km) (m%a-ha) (m%a-km-mm)
GA-1 0.004 1.4 0.351 0.006
GA-2 0.004 25 0.282 0.010
GA-3 0.003 157.1 1.283 0.629

*  Average-minimum daily flow quality, Minimum daily flowrate and Night water—use evaluation

Ave. I/l rate(%)

Fig. 5elM= 71& 3|
FHAL A7 B
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(a) Ave. I/I ratio at separated sewer systemi
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Fig. 5. Comparison of design criteria with previous study
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Table 9. I/l analysis in rainfall period

Rainfall Analysis Rainfall period I/l
Site | Total rainfall | Avg. rainfall intensity | Max. rainfall intensity | Acc. amount of Qinfw I/l rate
(mm) (mmvhn) (mmvhr) flow(m’) (peak) | (mP/d.mm-ha)
GA-1 24 34 9.0 16.9 1390.6 0.015
GA-2 24 34 9.0 454 1818.7 0.067
GA-3 24 34 9.0 16.3 660.3 0.009
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