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Analytical Evaluation of Influent Depending on the Occurrence
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ABSTRACT

Currently in 2018, Korea has over 600 operating sewage disposal facilities. The law requires a sewage treatment plant to treat 500 tons or
more of water per day, and a small-decentralized sewage treatment facility in a community to treat 50 tons or more to less than 500 tons of
water per day. However, most facilities fulfill neither the quantity nor the quality requirements from the original design for such reasons as
inflow of rainwater and ground water due to deterioration of pipelines and unauthorized input of wastewater in the pipelines. The research
has selected 2 representative cases among the technical diagnosif sewage pipelines in many regions within the country to use it as the
baseline of: hourly flowrate and BOD water quality analysis in both clear and rainy days, proper plant operation through inflow rate and
ratio calculation, and diagnostic evaluation for deterioration of the pipelines and their accessary structures. This also suggests facilities
that treats 500 tons or more of inflow per day to sample and analyze the water hourly for 24 hours once a week in both clear weather and
rainy weather considering the influence of rainfall on a regular basis.
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Table 1. Rainfall and flow rate analysis at point A in AA City
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TE ) 3 s o WL
o :]:“1_ 01X A A @ﬂﬂﬂ- Toow
8 HE L N 9/21 10/5 10/6
AR 821 2,653 632 703 1,843 24.5 235 4.5 115.0
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Fig. 2. Rainfall and flow rate curve at point A in AA City
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Table 2. Comparing BOD at the same time on the sunny day and the rainy day at point A in AA City

JHAA] 73
5
R a3 BOD;;;g/L) ) 77 (mm) BOD(mg/L) o
18:00 25.4 108.0 66.7 53.8 -
20:00 23.0 158.1 90.6 65.3 -
22:00 2292 83.0 156.1 0.5 49.0
0:00 53.8 59.1 56.5 0.5 293
2:00 101.8 117.0 109.4 6.0 35.0
4:00 86.0 37.8 61.9 4.0 15.0
6:00 110.6 56.8 83.7 6.0 25.0
8:00 116.6 268.8 192.7 75 45.0
10:00 173.7 159.3 166.5 6.5 30.0
12:00 222.0 143.7 182.9 5.0 20.0
14:00 190.3 140.1 165.2 1.0 50.0
16:00 21.8 81.8 51.8 40.0 -
B 1129 117.8 1153 38.1 -
Z|h 2292 268.8 192.7 65.3 -
Ha 21.8 37.8 51.8 15.0 -
29y ——8OD(ZP) ——BOD(HH)
4000 - : - 0.0
% 300.0 10.0 E
£ i
8 2000 - - 200 OF
2 N
100.0 - - 300
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0.0 r T T T 40.0
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Fig. 3. BOD Curves at the same time on the sunny day and the rainy day at point A in AA City

2.1.2 AR|E 2 2 Rl &4
<Table 3> AAA| AZFOA] AR} 7F-9-A] GadRe) Blwst om, HAE] SHA] H-Gdo] 162% S71Rt
1,843 m* /Y2 VrERTE

Table 3. Comparing of flow rate on the sunny day and the rainy day at point A in AA City

JZIA] © 3/01 O ] © 3,01
A4 AN FFHm/Y) LA = m/Y) HT
Bt Gkl Ha Bt ekl Ha
AR 703 775 632 1,843 2,63 1,033

(162%37hH  (242%37H  (63%37H
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Fig. 4. Curves of flow rate at the same time on the sunny day and the rainy day at point A in AA City (Oct.5,2018)
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Fig. 5. Curves of flow rate at the same time on the sunny day and the rainy day at point A in AA City (Oct.6,2018)
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Fig. 6. Curves of flow rate at the same day on the sunny day and the rainy day at point A in AA City
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Table 4. Calculation of infiltration rate by daily average:minimum flow rate-water quality evaluation Method at point A in

AA City
4202
14 1) =e) A= vl E
[e) — _ _ — —
B m/Y) HAEAYSHF HFBOD(mg/L) ABOD(mg/L) m/Q) (%)
(m/Y)
AR 703 457 115.3 51.8 356 50.6
GO0
500 L * *
. * .
* “ “ * > 3

- 400 &+
ot o
E sm0
- HY4LY 356.3n1/2

2000

100 o

0
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& QUCY H| AU BT ——HD YT HAUM BT — — 0TI

Fig. 7 Night time domestic flow rate graph at point A in AA City
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§Y47H AL Qleke AL ofulsic

rol

Table 5. Rainfall and flow rate analysis at point B in AA City
QTHmY/Y) 7$-7-(mm)

T o . . . b
LT E HIE RS s A
4 L BT 50 O 9/21 10/5 10/6

BAH 1,101 4,237 448 805 3,058 24.5 23.5 42.5 115




42 * JKorean Soc Disaster Secur Vol. 12, No. 3, September 2019

18.09.19-10.23

8000.0 . [l I 0
7000.0 I 100
6000.0 200
5000.0 300
S £
= £
E 400 &0
o o}
o =0
3000.0 500
2000.0 600

1000.0 700

800

'
w

19 20 21 22 23 24 25 26 27 18 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1% 20 21 22 1%

<Table 6>7} <Fig. 9>= AAA] BAAIA H2A9t 782412018 10€5URE 1086L7H]) SUAZHE BOD
g Waleol 2 217 Lkehgle. BB S8 Aol i ok, AL AH 08 ol A4l iEle 1

of. 2t e 2 R fAIEAL Qlom ol ol EAsiaL JltkE Zhe ouleit:

[

¥

R 73
ARk BOD(mg/L) PAREo BOD v
12 22} B (mm) (mg/L)
18:00 97.8 1202 109.0 23.6 -
20:00 167.1 176.4 171.8 139.2 -
22:00 128.1 134.4 131.3 0.5 132.6
0:00 53.3 102.6 78.0 0.5 66.3
2:00 455 125.4 85.5 6.0 112.5
4:00 492 49.9 49.6 4.0 23.1
6:00 120.0 63.1 91.6 6.0 13.5
8:00 282.6 296.4 289.5 75 45.1
10:00 1154 191.7 153.6 6.5 57.9
12:00 78.0 100.2 89.1 5.0 66.8
14:00 98.8 267.6 183.2 1.0 30.4
16:00 121.2 103.8 112.5 32.1 -
B 113.1 144.3 128.7 61.9 -
BNl 282.6 296.4 289.5 139.2 -

A& 45.5 49.9 49.6 13.5 -
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Fig. 9. BOD Curves at the same time on the sunny day and the rainy day at point B in AA City

2.1.4 BA|Y 2l 2 R &N
<Table 7> AAA| BAIEONA] A2t 71-9-A] o2} B w ol o, A thE] 1A oG] 280% S71Rt
3,058 m*/ Y= Vet

Table 7. Comparing of flow rate on the sunny day and the rainy day at point B in AA City
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o] ol HojaEql 9] o, AIZHE GaFe] HistE B 7397t Q= AlZH oA 739k vlglsto] S7Fekal it

42Y  e—z2d —Egy

80000 —mm—a—— e — e e — 00

60000 200
3 £
s £
E aoo00 400 o
o of
oF U]

2000.0 60.0

0.0 80.0

0 2 4 & 8 10 12 14 16 18 20 22

Fig. 10. Curves of flow rate at the same time on the sunny day and the rainy day at point B in AA City (Oct.5,2018)
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Fig. 11. Curves of flow rate at the same time on the sunny day and the rainy day at point B in AA City (Oct.6,2018)

<Fig. 12>/ Hof 2= A} Zro] 73921212018 104587 1086 Y21 F2 Y T & @ Ao -qfo] F435] Z7151]
A&tste] 10974 48 @57 }11 Feol JFoz fF }7} 2|44 0 2 GA|El= Ao 2 SRIFQITE 739 U7t
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Fig. 12. Curves of flow rate at the same day on the sunny day and the rainy day at point B in AA City

AN BAFISIA Q-2 13552 7l 18 4944V 2 <Table 31 2] 358 m 2] B0
ﬁé%%%}ﬂ 48.2%0] Shted, TR kst AakE Ao 2 Pk Eat ofhbsleEke oltke] A Aulskee

1 485 m’/GoflA HU5T21 388 m’/ L2 A|2]eH96 mY/ A= 74] AHE|ITk<Fig. 13>.

Table 8. Calculation of infiltration rate by daily average:-minimum flow rate-water quality evaluation Method at point B in

AA City
72l
o=
# Atk - . AdT=F Adsle
x4 BERE ey BTBOD 2BOD (/) "o
(/%) ol (mg/L) (mg/L)

(m*/)

BAH 805 485 128.7 49.6 388 48.2
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<Table 95} <Fig. 14> BBA] CAHoIA 20171 11 €428 1191290712 HRNSL 39417} 3l 47120
ZF9F RS LERASIEE, 294191 2017 1910900 L 730l 97 S7Poiston] Jeat £492 Sislod
F4 o] Bt

Table 9. Rainfall and flow rate analysis at point C in BB City

B mYY) Z3-3-%H(mm)
2 o1
™ g Q2] SEPS gamy  ToRw 11/10
(11/10)
CA|A 41.6 166.7 13.5 413 43.8 6.5
17.11.04-11.12
1
[ |
— &0 4 —
au £
a0 ok
* 4 g0 "D

2 3 4 5 6 7 B 9 10 11 12

Fig. 14. Rainfall and flow rate curve at point Cin BB City

<Table 10>2} <Fig. 15>+=BBA] CZFNA 772} 72412018 8-H9LHE] 8H10L7HA]) FL A E BOD =
g3kt W0l S 27 R Adek. AR $718 B A1E-570] 23t o] Qe 3aTAY] ol - Ele Aol
AAY(HH) FAEEE AEH395.6 mg/L, 2T 1006.5 mg/L AT 2 =7 SAE gl om, 790 G342 215 3]
A]o] DB 296.2 mg/L, YEH 771.0 mg/LO & 5] =& 428 HolFa 9k,

—
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Table 10. Comparing BOD at the same time on the sunny day and the rainy day at point C in BB City

JA] 73A
ARE BOD(mg/L) 702k BOD H| 7
12+ 22} B (mm) (mg/L)
12:00 734 561 647.5 - 771 -
14:00 547 457 502.0 - 523 -
16:00 1006.5 5715 792.0 4 295.8
18:00 525 4193 4722 25 428
20:00 264 115.6 189.8 - 134.7
22:00 108 74 91.0 - 105.2
0:00 89.6 522 70.9 - 72.1
2:00 70.8 200.4 135.6 - 85.2
4:00 83.2 483.4 283.3 - 360.6
6:00 198.8 300 249.4 - 256.8
8:00 4913 762 626.7 - 282.6
10:00 628 745.5 6%6.8 - 238.8 -
B 395.5 395.7 395.6 - 296.2 -
e 1006.5 762.0 792.0 - 771.0 -
HAa 70.8 522 70.9 - 72.1 -
%2y —s0DIZY] ——BODEH)
1500 - r 0
_ 1200 - 10 E
E 900 - %
5 2%
= 600

222DAH REFL+EE
<Table 11>} <Fig. 16>2 BBA] DAIFONA 2017\ 11 22U 2 11922 Q7] H2A19}F 73
FEPASIE LERAQITE 7294191 20179 11810297} 11 €13 D0] QE+F o] o 71519 o sket

300 4

T T T T T T T
12:00 14:00 16:00 18:00 20:00 22:00 0:00

T T T T
2:00 4:00 6:00 8:00 10:00

- 30

a0

Fig. 15. BOD Curves at the same time on the sunny day and the rainy day at point C in BB City
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Table 11. Rainfall and flow rate analysis at point D in BB City

FeFHm’/ ) 74 -Hmm)
T _ _ _ o o W
A Ay e JdH (3/10013) 11/10 11/13
DAA 50.4 138.1 77.0 6.5 55
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Fig. 16. Rainfall and flow rate curve at point D in BB City

<Table 12>2} <Fig. 17>2 BBA] DA A ALt 7894120181 10 €5 LHE] 10€6L7HA]) FLAZIHE BOD
Z43 §slEolE 22 e it DA AE-a7do] ZgE| o] Qs T T H 6}~r7} == A Heleh
(Bah) T AE = D 1,228.3 mg/L, BFH 3,499.5 mg/LE £ SEE O Lol = Q5] Ao A
7+ 418.0 mg/L, 2|t} 1080.0 mg/LO& ZA %] 6JH35] =& Ho|t},

o

Table 12. Comparing BOD at the same time on the sunny day and the rainy day at point D in BB City

JHA] 73
AZE BOD(mg/L) PAZE) S BOD H] 1
12+ 22} B (mm) (mg/L)
12:00 652 2692.5 1672.3 - 1080 -
14:00 913.5 2682 1797.8 - 687 -
16:00 5760 1239 3499.5 0.5 457
18:00 2514 1104 1809.0 0.5 530
20:00 646.5 142.2 394.4 6.0 390
22:00 191.4 98.8 145.1 4.0 138.3
0:00 94.8 173.1 134.0 6.0 136.2
2:00 132 337.2 2346 75 48.8
4:00 715 522 618.5 6.5 54
6:00 543 463.5 503.3 5.0 173.7
8:00 732 1239 985.5 1.0 477
10:00 597 5295 2946.0 - 844.5 -
B 11243 1332.4 12283 - 418.0 -
e 5760.0 5295.0 3499.5 - 1080.0 -

A 94.8 98.8 134.0 - 48.8 -
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Fig. 17. BOD Curves at the same time on the sunny day and the rainy day at point D in BB City
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