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Abstract

This study was conducted to evaluate the variation characteristics of influent and effluent
quality from sewage treatment facilities using activated sludge processes and to assess the
impact caused by discharge of treated sewage on the receiving water. Monthly data of five
water quality items (BOD, COD, SS, T-N, T-P) were used to understand the water quality
at three sewage treatment plants in Seoul for five years from 1999 to 2003.

Concentration differences of water quality parameters were observed between upstream and
downstream site at the sewage treatment plant outfall to investigate the impact of discharge
in Tan stream and Han river basin.

1. Due to the effect of continuous improvement in sewer system, the concentrations of influ-
ent went on increasing generally.

2. Effluent concentrations of BOD, COD and SS showed the trend of a little decreasing, but
the trend of increasing in T-N and T-P.

3. In Tan stream basin, the impact of sewage treatment plant discharge was not observed di-
rectly, because concentration of discharge was lower than stream water’s. But discharges
from sewage treatment plants affected water quality at downstream site in Han river, con-
centration of T-P especially.

Keywords : water quality, sewage treatment plant, discharge, impact
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Table. 1 Status of sewage treatment plants

Classification Tancheon Seonam Nanjt
Station Gangnam-gu Irwon-dong | Gangseo—gu Magok—dong Hyeggg}?gil_—scllong
Design Capacity
(10°m?/d) 1,100 2,000 1,000
Treatment Method | Activated Sludge Process Activated Sludge Activated Sludge
Process Process
Treatment
Areatha) 7,063 11,79% 5,741
Site Area(m?) 392,671 1,032,423 922,963
Youngdeungpo—gu
_ Gwanak-gu Mapo-gu
(S}:gfgg;—g gfu Dongjak-gu Yongsan-gu
Treatment Gangnam-gu Guro-gu _ Eunpyoung:gu _
o - Yangcheon—gu Seodaemun-gu Jongro-gu
Districts Seocho-gu ! -
Hanam-si Geurncheon-gu Jung-gu
" Gangseo—gu Gangnam-gu | Seongdong-gu
Kwacheon-si :
Seocho-gu Koyang-si
Kwangmyung-si
Receiving Water Tan Stream Han River Han River
Construction 1983~1998 1984~1998 1982~1997
Period(yr)
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Fig. 1. A map showing the study area

[ Sewage Treatment Plant
@ Water Quality Monitoring Station

=4 Wy
B zAAE A2A 30 s el 1999
3 19%E 2003 128701 HE 543 77t
seAega ] FALITAAGEHA e
A £ 2 2RFY 28 £IERED

FUse 248 Ao, qaRzoz

M

s

2o zAbetgoh w3 seA e SREse w
Feol vAE dFUE AsA AR
3t 3 29 =AY AL Ao s

/\o].
desl 9 22508 ol g5kl HEHY o

A gelA el AARE] wom R
E Yo7+ F8 d%4
A(T-P)¢} 3709 ol ot
=z

7o) @Eol B Awd
ot AYEEE

giF-0 g Wit 3

LAAE] BE}EHA "V\R?F*(BOD)-‘%

U FHA(T-N), &
Ao H3E

’“?‘Z}E(BOD COD, SS, T-N, T-P)¥)
FAFEe W3l
HES 7led BAEYS

AAstd A 2 Hd - FHAF & A¥Hel
Aze] BX 3 EAL mofstuz stglen, 7t
Zrel steAEAER Fdet URS FEAA
7re] A BPAE dolH 1} Pearson correlation

KOREAN J. SANITATION Vol. 19. No 3. 2004



4 ZOI0H - HEE - 001 - 0182

coefficientS AW RroIt}y. EI AT A -

S5 $A5AT AR FT Aok A
A dolrr] 98] Pared t-testS BAISHATH
EE EAFY feE2 00BE silor
Microsoft Excel 2000 ¥ SAS for Windows
81& o] &3t FA M3

m. 22 9 9%
1. A8 F4 79 W

%}/\ .‘.'(_

74]%:;101] wel HUEES WsEs AE4E u
Ehilol %3t A wHld FATl 3
7t A AR fUFEE YL
g8 tha 2ol A%E BAThFig 2~3)

% B, A, uAe RE APl
e AFYETE BOD COD, SS, T-N, T-P9
7 = 494 /b AwRoE ke

FAE AT F At} Aty oz & s
AP FYFe w27 B Bdoen 4
g gol e 5t 7B Btk £3 F
a3 Hoigke \EZo] AX Hede tAH
9l g AFEC] HA AL ¢ 5 Utk

s wre dxd SAdsEs AdEed
BODEE9 A% &H, Ad, dAe EE 3
A Fo dAAH oz Frtete Red JE
Reom E3], wEdlAdT 20014, /‘1‘#011 A=
20029, RCIA = 20004 °|F FAB] 453t
gt COD9 ¥E& BOD®XY w$ vﬂ}o}oq
gl A 20013 o] F, Aol 2002¢ ol F
Z7kste FdE Rgen IR 2001497k
2 F7slt7E o)F HlEA YA TEEES
Ueligith SSExe FHe gAdAE 20024
A AR o7 s F 4AE 2T A
ol A= 2003974 741¢ Z71k9 e dR A
20014704 F7 7 fade Ead
Bk £33 T-Ny&%e 3% &

Sgle] HwA AT FrAESE {5
o Agm dRdAE 200295 Uk

ool Aetsl 2] A198 33(2004)

F& JEIAE T-PeEg 24$ dHdMe
2001 o]F A&Ho7 Fmrt FA3] FSE
gov 2 ZAZE ok AdelqE 20014 ol
T 55t Asdte EES i%lorﬁ W) &
Aol AE 20010l & WEZE Holn a

A 2% BasaThl 2003dYE Ga 27
s A% Vet

29, fYe s 35T Aozt o
g 57hA= 2 stk AA, ¢4 W8
8719 B3 E}EHQ} % g 27 B4718 4
Aste] AgFomn SATN Y A&
o) WEz A A} BAH, S5nA T
AT ARDA A¥ D WE ABL] S
BojAdel A meR BRse £98 Aus)

$9%59 FHaAe AAFOZH F35e

< Ao Mol
w5, AT Aoz A4 o JuHn
A, S48 ATEAENA BAHE HAEF
(ﬁ#)ﬂ eAggozse) gekPs) gy

, Bxot A3z AN shehe] WA el
tﬂr% Jg oz wddrt 53, & sy
AA e e %E%ﬂ%ﬂ AHew 2
ez gl AHEgFduey 274 sedA
9] BFgo] H5BE Ay FA(10%7 whe
HiE] 453 Eol BT £Yol dHHo=

43, AT AT, AT, 347 2

WErel 2484887 MFE P e
SeAe YR Mfﬂ $7] B U5
o= Btk

FA5E7t 5 A

Influent Conc.(mgfl)

Jn Ar M Ot dn A A Ot dn Ar Ot Jan Ar A Ot den A Ot
1909 20 201 200 28



influent Conc.(mg/)

Influent Conc.{mg/l)

Jon Apr W Oct Jan Apr b Oct Jan Apr Jd Got Jn Apr i Oct Jan Apr i Ot
1998 2000 2001 2002 2003
Morth

Fig. 2. Annual variation of BOD, COD and SS
in influent by each plant
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Table 2. Annual average removal rate of water quality parameters

MEZA otXLE 220 Hs A 240 &g HIt 7

(unit : %)

BOD COD SS TN TP
Plant Year (Min.~Max.) | Min.~Max.) | Min.~Max.) | Min.~Max.) | (Min.~Max.)

Lo 837 799 25 299 9.1
(B43~906) | (716~845) | (343~948) | (261~357 | (300~648)

2000 0.2 782 939 240 628
880~923) | (768~796) | 912~9%2) | (173~314) | (5L4~778)

916 323 947 378 799
Tancheon | 2001 | (947 967) | (776~863) | (917~962) | (168~524) | (664~893)

- 934 832 %23 32 70
013~058) | (808~8&5.1) | (25~968) | (275~518) | (642~818)

2003 929 852 949 440 747
912~948) | (804~881) | (91.0~98) | (200~574) | (668~830)

10 8223 793 924 23 178
®45~913) | (702~830) | OLI~932) | (184~428) | (394~605)

2000 89.0 806 9.1 249 298
(858~908) | (790~826) | 15~947) | (175~343) | (122~458)

894 785 36 231 271
Seonam | 2001 | (@s6-008) | (741~825) | (907~93) | (125~341) | (135~523)

o000 91.2 819 949 %4 312
896~323) | (804~826) | (938~959) | (139~396) | (45~543)

003 05 816 %2 33 01
(84~914) | (793~840) | (046~960) | (278~418) | (335~463)

1000 817 76.0 896 441 436
(742 860) (721~8L1) | (&1~930) | (61~881) | (338~547)

2000 523 785 %4 %5 419
(778~899) | (728~818) | (909~%0) | (09~477) | (216~536)

) 883 82,9 %8 277 %69
Nanji | 2001 | (234905) | (753~895) | (968~982) | (21.7~338) | (283~434)

2002 897 812 %6 02 209
(885~020) | (742~860) | (67~974) | (302~490) | (119~346)

o003 904 8038 %.2 a1 330
887~4) | (774~841) | (@32~976) | (298~614) | (139~489)
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Table 3. Pearson correlation coefficient between
Influent water quality parameters

Table 4. Pearson correlation coefficient between
effluent water quality parameters

Plant ter BOD COD SS TN TP Plant ter BOD COD SS TN TP
BOD 1000 787 7567 133 40" BOD 100 5687 3717 4467 676"

COD 1000 53" 200 5607 COD 1000 7417 507 BT

Tancheon | SS 1000 210 729" Tancheon | SS 1000 3897 33"
N L0 3" N 1000 420"

TP 1.000 TP 1.000

BOD 1000 7597 905" 58" 68" BOD 1000 897 4477 4547 3177

COD 000 6507 67" 64 COD 1000 478" 567 2767

Seonam | SS L0 437 6837 Seonam | SS 1000 4457 054
TN 1000 547 TN 1000 318"

TP 1.000 TP 1.000

BOD 1000 6427 814" 5407 4077 BOD 1000 5%~ 5817 -0% (6l

COD 1000 537 397 4197 COD 1000 408" 289" 219

Nanji 55 1000 157 2%” Nanji SS 1000 -137 -.089

TN L0 4%” N 1000 739"

TP 1.000 TP 1.000

*% | statistically significant (p<0.05)
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Fig. 7. Annual variation of BOD, T-N and
T-P at Upstream and Downstream site
of Seonam and Nanji treatment plants
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Table 5. Results of Paired difference t-test
between Upstream and Downstream
site of Tancheon treatment plants

Variable Diff Mean t-value p-value
BOD 4.958 333 0.001™
T-N -1.072 -1.11 0.271
T-P -0.014 -0.19 0.853

*% 1 gstatistically significant (p<0.05)

Table 6. Results of Paired difference t-test
between Upstream and Downstream site
of Seonam and Nanji treatment plants

Variable Diff Mean t-value p-value
BOD -0.318 -0.92 0.357
T-N -0.988 ~1.86 0.066
T-P -0.059 -2.08 0.040™

*x . statistically significant (p<0.05)
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