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Effects of Sewage Effluent on Organic Matters of Nakdong River: Comparison of Daily Loading.
Seong, JinUk and JeChul Park* (Department of Environmental Engineering, Kumoh National
Institute of Technology)

This study investigated the water quality of effluents from the wastewater treatment
plants, located at the Gumi Complex 4, Gumi, and Wonpyong, in Gumi. DOC account-
ed for higher than 70% of TOC, and oxidation efficiencies, calculated from carbon,
were 13~43% for BOD and 37~73% for COD,,,, respectively. Based on the biological
decomposition experiments, R-DOC account for higher than 70% of DOC, mostly being
occupied by refractory organic matters. This indicated that the biodegradable organics
occupied more proportions of organic loadings than the refractory organics. The
effect of the organics from a discharge of a sewage treatment plant on rivers, Gumi
industrial Complex 4, Gumi, and Wonpyong on lower streams of the Nakdong River
were found to be 15%, 6% and 16% respectively. The ratio of 15% suggests that com-
paratively, no large portions of TOC loadings are occupied, but the problem is that
the biodegradable organic matters occupy a lot more proportions than that of the
refractory organic matters. Thus, it is highly estimated that the refractory organics
can gradually increase the pollution level of organics and precursors of disinfection
by-products to the down-stream water treatment plants.

Key words : DOC, R-DOC, TOC, oxidation efficiencies

st Al L] Fxlell djgt A o] A Fobxitt(Seoul

M = Development institute, 1996). 1E¢} sl=x]2] 42 AA

T SIS SR ue FARel k¥ oz pAE FEE

AR A ARETe) AL AL PR FRAL Apase] out e SeRge A4S s
W S22 oIE g o] meE SR1EE 18k 5 o] qRES iAoz AAste] AesiA o
gHA] Sl R g QA e] FolA]7] ARkl o 2R AR sPHeME PR S 1S5S x5}
FTerae A3 ES 98 ARSI AIA FelA 53 o At o2 9] V)5S AAE T glom, B3] 744

* Corresponding author: Tel: 054) 478-7633, Fax: 054) 478-7859, E-mail: pjc1963@kumoh.ac.kr

© The Korean Society of Limnology. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provide the original work is properly cited.

— 210—



A vehdAl = 0w (Kwak et al., 2004).
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o A W 471E FE 9T ANA Ase) YA
Her) g)e Aoz Balth(Leeetal., 2010).

el SRl B AT e YRS
4 /\xl,] 13:]5 u]—%‘_zr_g oﬂs]: .1:17]- 1XE "6]"1] 3}t o
- (Hong and Sohn, 2004; Kwak et al., 2004; Byun et al.,
2010; Seo et al., 2010), A2 &g vl 2 Fd+Y #7]
E 5Ae] AR adel w|AE oJskl] Hg A7 (Lee

et al., 2009), §7]& A Z2A AL »g 7} @ =4
A, T2 ARRA A S T3 (Lee et al., 2010) 7
7 gk AT sl Rl 7 1—‘;—94 E4e)
a}2el] olWE Fo] gliAe] AT AT APHoz

o] o)A skt

wpeba] B AFelME FEA] A el A7 s
A2 (Fm) 4R, o), 7o) 4)) A2)geeh Mg A4
- el dEAGE ddes sk 2|4t el v
e 718 543 Fetgd setsbr] $13ke] BOD,
CODyy, TOC %2 24 3}e], TOCH| 3t 41382 7
Ak, DOC #ajA3& B3t R-DOC =% A%
atdet. =3 4% =5} TOC w25 #3le] ot
< A3t EP—rﬂEl—’F ] 718l 3 f718 239
A e Tttt sl ol wigtez FE

e Fxs} 7]%—% AAsta A2 foH=] A
3 8 IR HEE weAE £ A T8 As
2243 &’lE% starzt skl

3=

2
kU

Ly

1. zA 3 9] Al s

= ATE ApARR) 4718 A8
eoime] w]A: Gare hetal] sls) Sasslor), 7

B o)A el 913 A (H57, A, TR 2 sk
A2l (F0] 4, F0), o] % Jﬂ)% Wes g
AAE ZAFYARA] 2 2)A 9] - < Fig. 1, Table 1

o vehdl npe} 2ot 7w 44%]6}—r21ﬂ7¢(H2 REES
2F 50,000m3 d e TExE] A0 ZTHE F72 o435}
o 34345, FrlsAlE A (N2, 11ﬂ£ak 330,000 m?
d e gAsA ez T+ geteE, dFseAE
ZF(G2, 60,0003 d ) 1=x]E] DNR—E— —g— z‘; 7}z o
B3t A&t 22star Sl oA H TolAM=
AHeke] 54l mhe 7182 S4E& %»%171 913k,
77) o8 A= il SA4E Hole AdE

A o= el



212 MZIZ - ebHE

Gu-mi stream G1

Nakdong river

Nakdong river

Han stream

Fig. 1. Study area and the locations of survey sites.

Table 1. Coordinate and notes of the each site.

Site Coordinate Note

H1 N 36°07’46.8” E 128°2802.9” The upper region of Han stream

H2 N 36°08°12.4” E 128°26'54.2"” Gumi 4 industrial complex sewage treatment plant effluent
H3 N 36°08°15.0” E 128°26'21.5” The down region of Han stream

N1 N 36°06'24.7” E 128°2339.7” The upper region of Nakdong river

N2 N 36°05’02.0” E 128°23'52.9” Gumi sewage treatment plant effluent

N3 N 36°04’13.5” E 128°23'10.1” The down region of Nakdong river

Gl N 36°07’50.2” E 128°2022.5” The upper region of Gumi stream

G2 N 36°07°41.1” E 128°20'42.6” Wonpyeong sewage treatment plant effluent

G3 N 36°07°44.7” E 128°21’39.5” The down region of Gumi stream
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Table 2. Concentration of organic matters of each site
(Mean +standard deviation).

BOD CODyy, ToC DOC

S (mgo,L) (mgo,LY) (mgCLY (mgC LY
H1 1.6+1.0 3.9+0.6 3.3+0.8 2.8+0.6
H2 14+15 53%x1.2 3.6x+0.5 3.3x£0.6
H3 20+1.3 4.6+0.9 3.9+0.3 3.1+0.2
N1 1.5+0.6 3.0+04 2.8+0.6 20+04
N2 16.1+7.7 16.8+7.2 13.3%+3.3 98+1.4
N3 6.0+3.0 6.5+1.2 45+15 3.6+1.2
G1 45+2.0 8.4+0.6 6.6+1.3 58+1.0
G2 8.6+3.3 15.0+1.8 72+1.6 6.5+1.4
G3 6.9+2.1 10.7+1.2 6.8+0.7 6.4+0.6

Table 3. Biological decomposition efficiencies and ratio of
DOC/TOC.

Site DOC/TOC (%)

H1 81~91(85+5)
H2 89~ 95(92+3)

BOD/TOC (%) CODy,/TOC (%)

5~28(17+£10)) 32~48(41+7)
4~32(13+11) 44~56(50+5)
H3 78~85(81+3) 8~35(18+11) 35~49(41+7)

N1 65~77(72+5) 9~26(18+7) 35~43(37+4)
N2 68~98(75+13) 14~51(38+15) 20~ 49 (41+12)
N3 79~83(80+2) 20~56(43+14) 38~60(51+9)
Gl 83~91(88+3) 18~35(23+8) 34~54(44+8)
G2 89~91(90+1) 24~47(40+9) 58~87(73+13)
G3 93~94(93+1) 19~49(34+11) 46~58(53+4)

dMean +standard deviation
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Table 4. Results of biological decomposition experiment and SUVA.

Site L-DOC (mgC L™Y) R-DOC (mgC L™}

R-DOC/DOC (%)

SUVA (LmgC™)
30 day

0 day

H1  0.49~0.95(0.74+0.18)?
H2  0.34~0.83(0.53+0.19)
H3  0.60~1.16(0.84+0.21)

1.47~2.56 (1.99+0.40)
2.28~3.32(2.79+0.38)
1.99~2.77 (2.31+0.29)

80~89(84%3)

71~75(73+1) 1.3~1.9(1.6+0.3)
1.3~2.0(1.6%0.3)

1.3~1.8(1.6+0.2)

2.3~3.0(2.7+0.4)
1.9~3.2(2.740.5)

65~ 82 (73+6) 2.3~3.1(2.6+0.3)

N1  0.40~0.83(0.55+0.18)
N2 0.46~0.81(0.65+0.13)
N3  0.36~1.07(0.62+0.30)

1.20~1.75(1.49+0.24)
7.56~10.62(9.14+1.37)
1.84~4.45(2.97+0.94)

92~95(93+ 1)

66~76(73+4) 1.4~2.3(1.8+0.3)
1.3~1.9(1.6%0.2)

1.1~2.0(1.6+0.4)

2.4~3.2(3.0+0.4)
1.9~2.6(2.240.3)

71~89(82+7) 1.9~4.7(2.8+1.1)

Gl  0.87~1.22(1.04+0.14)
G2 1.01~1.80(1.47+0.37)
G3  0.58~1.58(1.09+0.39)

3.73~6.32(4.79+1.13)
4.24~6.45 (5.14%0.94)
4.47~6.49 (5.17+0.81)

73~81(78+3)

75~88(81+5) 1.4~1.8(1.6+0.2)
1.7~2.1(1.940.2)

1.6~1.8(1.7+0.1)

2.1~2.8(2.4+0.3)
2.9~3.6(3.2+0.3)

74~89 (82+6) 2.2~2.9(2.6+0.3)

dMean +standard deviation
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Table 5. The correlation coefficients among the water quality indices measured in all river samples.
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47} 0.998=%. 7}
B7ke) ARASE
#4544
spa1e] 799} vh3

o) Aol 9)

Bt} o]&= Lee et al. (2009)2] AT 167] 3}532]7]

Parameters BOD CODy, TOC L-DOC R-DOC SUVA
BOD - 0.899* 0.810 0.502 0.822* -0.136
CODy, - - 0.972** 0.822* 0.980** —0.150
TOC - - 0.881* 0.998** -0.219
L-DOC - - - 0.877* -0.272
R-DOC - - - - - —0.190
SUVA - - - - - -

(*: p<0.05, **: p<0.01, p: significance level)

Table 6. The correlation coefficients among the water quality indices measured in sewage effluents.

Parameters BOD CODy, TOC L-DOC R-DOC SUVA
BOD - 0.925 0.991 0.106 0.991 -0.012
CODy, - 0.865 0.475 0.865 0.369
TOC - - —0.030 1.000** -0.147
L-DOC - - - - -0.031 0.993
R-DOC - - - - - —-0.148
SUVA - - - - - -

(**: p<0.01, p: significance level)

Table 7. Effects of sewage effluent on the river.

Site Flowrate TOC load TOC load (kg d™)
(m*d™) (kgd™) L-DOC R-DOC POC

Gumi industrial complex 4 H2 12,186 44 6 34 4

Gumi industrial complex 4 H3 37,411 146 6 34 4

Effect (%) 33 30 184 2,592 996

Gumi N2 283,613 3,772 1 10 3

Gumi N3 5,978,880 26,905 1 10 3

Effect (%) 5 14 18 62
Wonpyeong G2 33,136 239 49 170 20
Wonpyeong G3 40,090 273 49 170 20
Effect (%) 83 88 21 71 8
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