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Abstract

Due to the industrial development and population growth, it has recently been shown that there are many problems caused
by the rinked treatment water in local goverments and sewage treatment plants. The rinked treatment water has a characteristic
of low flow rate and high concentration unlike general sewage. These characteristics increase sewage treatment difficulty
and sewage treatment fee of sewage treatment facilities. Among the many influencing factors that increase sewage treatment
unit cost, 'linked treatment load/design inflow load (%)" was derived as the most correlated factor. Through the selection
and modeling of sewage treatment plants, the excess scope of design discharge water quality was investigated under the
conditions of temperature and the conditions of 'linked treatment load/design inflow load (%) taking into account the
effects of the four seasons. The study found that for TN, 'linked treatment load/design inflow load (%) was 19.7%, 22.6%,
25.1%and 271.7%, respectively, under conditions of 5° C, 10° C, 20° C and 25° C. In case of TP, 'rinked treatment load/design
inflow load (%) was 10.7%, 12.2%, 15.6% and 17.5% at 5 “C, 10 C, 20 C, and 25 C, respectively, under conditions
of 5° C, 10° C, 20° C and 25° C.
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Table 1. Overview of Sewage Treatment Plant
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Fig. 1. Classification of the process for sewage treatment plants
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Ist step 2st step
Content
Volume Volume
Pump 69~90m*/min 5 50~100m*/min 4
Blower 370Nm*/min 430Nm?>/min 3
Grit chamber 111.8m* 81.9m* 4
) Primaries 1,890m* 15 1,607m? 15
Mainstream
Anaerobic 1,481m? 12 273m? 42
Bioreactor Anoxic 2,242m? 12 942m? 21
Oxic 5,154m’ 12 930m° 42
Clarifier 3,623m’ 12 2,381m* 15
Content Volume
Thickner 705m* 4
. Digester 4,985m* 8
Sidestream - ]
Dewatering 30m°/h 5
Gas tank 8,000m’ 1
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Table 2. Characteristics of influent wastewater
Content Flow rate (m%/d) BOD COD SS N TP
. Concentration(mg/L) 193 136 198 51 6
Design 271,000
lst Load(kg/d) 52,303 36,856 53,658 13,821 1,626
SteP | Average | Concentration(mg/L) 140 92 186 36 4
287,242
2018 Load(kg/d) 40,214 26,426 53,427 10,341 1,149
. Concentration(mg/L) 193 136 198 51 6
Design 179,000
st Load(kg/d) 52,303 36,856 53,658 13,821 1,626
SteP | Average Concentration(mg/L) 119 74 132 33 3
124,205
2018 Load(kg/d) 14,780 9,191 16,395 4,099 373
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Fig. 2. Schematic diagram of wastewater treatment process
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Table 3. Model compounds and wastewater compositions
Symbol Unit Default Application Symbol Unit Default Application
Yh gCOD/gCOD 0.62 0.49 nno3pao - 0.7 0.8
Ypao gCOD/gCOD 0.615 0.525 Kapao gCOD/m’ 3 4
Ypo4 gP/gCOD 0.3 0.3 Ko gO02/w’ 0.1 0.2
kmax gP/gCOD 0.24 0.24 Kno oN/ni 0.4 0.5
Yaut gCOD/gN 0.14 0.13 Kpo4 gP/m’ 0.01 0.01
prodfsi gCOD/gCOD 0 0 Kalk mole/n’ 0.2 0.1
muh 1/d 5 6.505 muaut 1/d 1 1
bh 1/d 0.3 0.1875 baut 1/d 0.10 0.15
nno3het - 0.7 0.7 KO2 gO2/m’ 0.4 0.5
gpha 1/d 2 1.5 Knh4 gN/m’ 1 1
qpp 1/d 1.4 1.0 Kalk mole/n’ 0.4 0.5
Kf gCOD/m’ 3 3 Kh 1/d 2 3
Ka gCOD/w’ 3 3 nno3 - 0.5 0.6
gpha 1/d 2 1.5 nfe - 0.3 0.4
qpp 1/d 0.5 1.1 Kx - 0.1 0.1
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Fig. 3. Veridation of estimated parameter
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Fig. 5. Linked Treatment Load/Design Inflow Load(%)



2430|219 2H 249
30 25
25 2
ﬁ19‘7%
20 —
a gis
% ]
g15 g — 107%
zZ £, .
= - —
10
5 0.5
0
187%  203% 213%  22% 231%  25.0%  259% 268%  277%  29.46% 9.8% 10.7% 112% 11.7% 122% 132% 13.6% 14.1% 14.6% 156% 16.6% 17.05% 17.5%
Linked Treatment Load/Design Inflow Load(%) Linked Treatment Load/Design Inflow Load(%})
(A) 5C
30 3
25
2 2
o P———
§ % L5
815 g 122%
Z &
= =1 EE—— e
10
] 0.5
0
187%  203% 21.3% 222% 1% 28.0%  259%  268%  217%  20.6% 9.8% 10.7% 112% 11.7% 122% 13.2% 13.6% 141% 14.6% 15.6% 16.6% 17.05% 17.5%
Linked Treatment Lond/Design Inflow Load(%) Linked Treatment Load/Design Inflow Load(%)
(B) 10C
30 25
5 2
25.1%
20
2 S8
e /‘ 3 15.6%
= .
zZ 4 l
= =1 L
10 - —
5 0.5
0
18.7%  203% 213% 222%  231%  250%  259%  268% 27.7%  29.6% 9.8% 10.7% 112% 11.7% 122% 13.2% 13.6% 141% 14.6% 15.6% 16.6% 17.05% 17.5%
Linked Treatment Load/Design Inflow Load(%) Linked Treatment Load/Design Inflow Load(%)
o
(© 20T
30 25
25
-
2
5 /’f a1s
]
£ — g 17.5%—
£ £a *
10 /f
5 0.5
]
187% 203% 2L3% 222% 231% 250% 259% 26.8% 27.7% 20.6% 98% 10.7% 112% 1L7% 122% 132% 13.6% 14.1% 14.6% 156% 16.6% 17.058% 175%
Linked Treatment Load/Design Inflow Load(%) Linked Treatment Load/Design Inflow Load(%)
(D) 25T

Fig. 6. Discharge Water Quality Satisfaction Range According to Temperature Conditions

2 Ay 5CY wfo] A 10.7%=, 102 wfe] A$
12.2%, 25C< wje] A= 17.5%2 Uehga 71& 20T
ol Ao AAA R AAFYR o}(%vu Aol Ztzh
1.0%, 2.5%, 18%=% Yehts= AL el & 5 Qldoh
TN, TPo] ko] uZ ﬂlz%alfo}/ﬂﬁl"m!‘%o}(%wﬂ
gt JFS dot Bty 27t g mj: njAEe] &4
o] AHstz|o|A  AAA Rt/ ARFARHR)S HL7t
7P Fe Aoz AE QT mrEtA] Al w2 A |
e ZES £ %A, JdaeEtA fEHoR AAXEE
e T e AoR Pud), F3 RE 2k

Kol
T OR=

rugu msh
O
1

£ 2efslel AATR
19.7%~27.1%= et
tebeh

‘% zifst= M= TN A2
1, TP #A9% 10.7%~17.5%%

4. 42 E
2 ApeAl AL} f9HLe o seAw
7h 8 sk eel AL Ge Sol Bt AT At

Q7AE Felsha o 2t
D FAT AYTAL A7F7E A H2 AR 2

Journal of Wetlands Research, Vol. 21, No. 3, 2019



250 GPS-X AlE2|0|4g 0|8

ok

33y Axesty 2y

kA glA sheA oz Adetel Ak AR
247} B BAIS Uehlis Ao A dct dAHe

3) TNO| A% AAFHFSZ 20mg/LY o, 5C, 10T,
20C, 25C zoA ZZt “AAA =R/ A A Fot
%) 7V 22y 19.7%, 22.6%, 251%. 27.]7%=% e,
TPY] AL AALZSE Img/LY w, 5T, 10C, 20T,
25C =70 Z¥zt “AA A | Kot/ A A FoH%) 7t 2t
7+ 10.7%, 12.2%, 15.6%, 17.5%2 ZAt=ch

4) AFE FAHA steAeTrtet dEdol =2 AdAE
RIYeh. ol HiEgor RUgS FojA AAA s}
AAFIFHP) T 22 g AAFs4d 23 9H
AE ZAHT o= A AAA fdFE AXohL, &
S AAA ] AE|A ARGAFeRO] ATA Q] AAA ] AH|A
AHE Q5 AFA T2 AR AMEE o= HAlTh

A AL

o] APor FaAF
ATAA D (No.2017R1D

(a5
=
1A1B06035481)

References

Kim, YH, Park, HD, Kim, GT, Kang, MS, Ahn, CH, Ji, HM,

SREAIEE A213 AH3Z, 2019

Kim, IH, Chae KJ(2007). Effects of Connected—Influent on
Biological Treatment in Municipal Wastewater Treatment
Plant, /. of Korean Society of Environmental Engineers,
2007(12), pp. 72—78 [Korean Literature]

Ministry of Environment(MOE) (2011). Study on appropriate
treatment & management of the public sewage treatment
works entering the industrial wastewater.

Ministry of Environment(MOE) (2014a). Guideline for
operation and management of public sewage system.

Ministry of Environment(MOE) (2014a). Guideline for
operation and management of public sewage system.

Jeong, CH, Sim, YS, Kim, TH, Park, CH(2004). Evaluation
of External Carbon Source on the 2 Stage Denitrification
Process by Simulation of GPS—-X, /[ of the Korean Society
of Water and Wastewater, 18(1), pp. 37-48 [Korean
Literature]

Hydronmantis inc., GPS—X technical reference, p XVIII
(2001).

Choi, HN, Cho, EH, Kang, HG, Park, JH, Kang, SH(2015).
A study on application eco—friendly follow—up process
connected with livestock wastewater treatment plant
using the upflow constructed wetland, /. of Korean
Society of Water and Wastewater, 29(3), pp. 359-370
[Korea literature] [DOI http://dx.doi.org/10.11001/
iksww.2015.29.3.359]

Im, JY, Gil, KI(2016). Effect of sewage flow on treatment
efficiency of small wastewater treatment plant in rural

community, [ of Wetlands Research, 18(3), pp.
267-274 [Korea literature] [DOI http://dx.doi.org/10.
17663/]WR.2016.18.3.267]

Jeong, DH, Cho, YS, Ahn, KH, Kim, ES, Kim, CS, Chung,
HM(2016). A study on characteristics of influent and
effluent pollutants in public sewage treatment works

combined with industrial wastewater and landfill
lechate, J. of Korean Society of Water and Wastewater,
30(6), pp. 673-682 [Korea literature] [DOI http://dx.
doi.org/10.11001/jksww.2016.30.6.673]



http://dx.doi.org/10.11001/jksww.2015.29.3.359
http://dx.doi.org/10.17663/JWR.2016.18.3.267
http://dx.doi.org/10.11001/jksww.2016.30.6.673



