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Abstract

This study was carried out to assess the effect of discharge loading at sewage treatment plants (STP) on water quality in
Kyoungan stream. The seasonal variations of water quality (BOD, COD, SS, TN, and chl.a) at site 1(Mesanribo) were similar
with those at site 2(Sehabo). BOD, COD, SS, and chl.a concentration were also similar except for TN and TP concentration
which were lower than those at site 1. The BOD, COD, TN, TP and chl.a concentration at site 2 in dry period were higher than
that of wet period. The ratios of BOD, TP, COD, SS discharge loading at all STP in Kyoungan stream watershed to delivery
loading at site 2 were 0.69, 0.54, 0.48, 0.31, and 0.26 on average, respectively. Both site 1 and site 2, the seasonal variations of
discharge loading at STP did not showed any relationship with those of water quality. The mean ratios of inflow loading at site
1 to delivery loading at site 2 were relatively high that ranged from 0.43 to 0.61. In dry period, the ratios of discharge loading
at STP in Sehabo watershed to delivery loading at site 2 were below 0.2 except for BOD (0.24), and decreased <0.1 in wet
period. While, SS loading from watershed between site 1 and site 2 to delivery loading at site 2 ratios increased in wet period.
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Fig. 1. The study area and the location of sewage treatment
plants.
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Fig. 2. Rainfal and flow at site 2 in 2006.
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Table 1. The operation state of sewage trestment plants (STP) in Kyoungan stream watershed

TP Range (Mean)
Discharge (m®/day) BOD (mg/L) COD (mg/L) SS (mg/L) T-N (mg/L) T-P (mg/L)
A 26,826~81,139 (45,310) 2.3~43.7 (12.7) 2.6~29.4 (13.7) 2.2~50.6 (8.9) 2.3~44.1 (21.2) 0.3~7.0 (1.7)
B 150 (150) 3.2~8.0 (6) 3.7~15.3 (8.0) 2.9~85 (5.6) 4.3~113 (8.7) 0.9~2.1 (1.3)
C 100 (100) 3.0~86 (5.2) 5.1~11.4 (7.0) 2.9~7.9 (5) 6.9~11.7 (8.7) 0.8~2.3 (1.3)
D 5,682~9,913 (7,796) 1.8~7.4 (35) 3.2~10.7 (7.3) 1.2~8.1 (4.4) 4.3~235 (12.6) 0.7~24 (1.7)
E 401~654 (506.2) 1.7~3.8 (2.2 8.8~12.2 (10.5) 1.4~35 (1.9) 8.1~13.5 (11.8) 0.1~0.5 (0.2)
F 15,735~35,580 (23,097) 4.7~100.0 (16.6) 6.0~40.4 (11.3) 3.2~80.0 (10.1) 4.0~21.7 (11.5) 0.1~2.5 (0.8)
G 11,293~32,231 (15,193) 0.1~70 (2. 3.2~12.7 (6.9) 0.1~6.6 (2.3) 0.9~11.8 (6.3) 0.02~1.4 (0.5)
H 1,022~3,439 (2,052) 0.3~8.8 (3.5) 1.5~12.9 (6.6) 0.4~9.8 (3.2) 3.9~16.4 (7.9) 0.1~1.9 (0.6)
I 24 (24) 3.4~96 (7.2) 7.5~14.3 (10.0) 3.0~6.8 (5.1) 7.7~18.2 (13.8) 0.7~2.0 (1.4)
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g vl B (s 1) fYFEEe Zete b 84 mglLE AA 29 HF 58 mg/lLEth E=UTHp<0.001,

Eipia= t-test). WHE, F X FHNA TP v=9 AZH FAFS &
ZAAAZY A aga A3 B A4 2 F31(r’<0.19, p<0.001), AA 1M TP HFFE=7} 034

A2 Person's correlation anadysisE &3] £ 5 tHSPSS
100). ZARAZ 293 AN Sl tex(Sigma
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=R %A}-‘a}ﬁit}(p>o.17, ttest) (Fig. 3). AA 10149
BOD 5:% 1.2~124 mg/L(B# 51 mg/L)d8x A

]/\1% 0.9~115 mg/L(B# 43 mgL)Z AAF I+ FARF
Ao (p=0.17, t-test), 4€~10¥¢ ZTol &2 = &
¥E Yeith B34 COD A 17 20X 42
80 mglL, 7.2 mg/lLE +AFSFS3L(p=0.18, t-test), BOD$}
AR A7l &2 BEE UEYTh A @E SS '
E9] W3h= COD BE9 #AMSHE I(r’=0.58, p<0.001), A
A 19 2004 BasEE 242 13.0 mglLF 138 mglLE
A FARE FFEOIULH(p=0.82, ttest) AHZH<Q W=
FAFeH TH(r’=0.57, p<0.001).

TNEES AFHQ Wste 7 AN FAG BF
BYO(?>0.76, p<0.001), A 1149 BF TN 5=

o
o T

rir o

my/LE A 20149 020 mg/lLs} HR EL BES
ERATH(p<0.001, t-test). X3 13 204 AFe] @2 o
2 a EE(p=062, t-test)9 1 wW35}74E(r°=0.74, p<0.001)
2 fAEIY AL, 8EHE 99 Alold Hoh
A 194 F=A a BEE 0.9-346.8 mg/L EAL A
A 20lMe 1.6-3620 mg/L(Bd 750 mg/L) HAIoH
AR 2449 BFEsEE A 1 (646 mgL)el vls] Thi
ERoY Z Aol= fAATHP=0.62, t-test).

A7l Al A" 2049 FHL SSEEE AYstae
(p>0.07, ttest) B& ATFS JERATHP<0.05, t-test) (Fig. 4).
A 1014 BODY €84 a B&& G wWeE
ARpol7} A Lo} (p=0.17, t-test) COD, TN L TP&
e 718 971 Al FEHE 2ol E ia’it}(p<005 t-test).
AX 2= 84 a 3EE AlQdstas 7171419 BOD,
TN, TP, ¥ COD &%&7} 7] Al¢} H|aLs] i?}E}(p<O.05,
ttest). sHHClA ol M2 fsAwsiet #AHH iR
APAFAA, SS sEE Adstie 27| 7&% o] %
S AAHAY 9 FF ojFAY FFEoE IHHE
2 EIHIT UoiErge] §, 2002 @AY 5, 2001
Meybeck et. a., 1992; Walling and Webb, 1992). £ 04-?
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Fig. 3. Seasona variations of (a) BOD, (b) COD, (c) SS, (d) TN, (e) TP and (f) chl.a concentration at site 1 and site 2 in 2006.
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(p=0.008, t-test) (Fig. 4), F+ZFH# F=<9 FA A= SS
B2 FASHA FFel HlFEte UM & A=ol A
HAthFig. 5). AeHHolA CODE BOD®ESH #9411
FBHE(’=083, p<0.001) Yehdel= EBFsli, FFd
B2 #ANA BODS 28 fESIb wet s=7
S7HIAA ol FUFHLR 7] Al fFYLZRE GE
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BOD&®EY #A2ZFH 22 CODBEE AN&F2= 7t
e ALE Ueua glon, o §9 W }F7 =AM
A2 AEHY F718 BODe #4de v §9 o
JAAHA 5o wE FEE EFY I7E /FEHI

ATHAAT &, 2007).

3.2. BHE7|=AIME] 7|0 HIL
Fo Add wE Wsket Ad 2
o AYtr’<0.28) (Fig. 6). &4
71ZANAEZ FH9 BOD YRS 300.7-3,304.7 kg/d
2 590] 7}g ¥9th COD ¥ SS YFF BRPATL
Z+7b 1,049.9 kg/€3 7219 kg/golY AAd wE w3}
L BODS S THI?=057). ¥ AR 2004 o83

-z

o 1AL e FHVNZANLZREHY F
2 P 109 cmsz A A 29 FFFF 11.52 cms

of gk FFHE= F 10%Ath AstE AH [F2FstEol
3 #4712A14d F BRFotEe vl TP7E 34 69.4%
2 74 =3 BOD 53.6%, TN 47.9%, COD 31.2%, SS
25.6% olATHFig. 7). A7l Al AR 2 FEFsF o
St A7 =AE BRFEF e TPY A 78.8%, BOD
= 62.3% 283 TN 565%Z 713 da £7] Ald&

TP7} 35.8%, COD, SS, TN& 20%v|wte g ZHAastgit
(p<0.01, t-test) (Fig. 8). &+ FESZEAAANAN FLFIF
o dg SgHd Wl FFZANEZEE wEHEe GRY
st H[7F TP BODY B¢ 493 Fd&= &t A
719 £71 Al BF A8AFY sAsAFHY FRABAE
HATHr*<0.28). ©A ZAMFE F AF 1149 TNEES]
AZAQ] wsige] FF7|2AE FFFAG F980 A
B0l AATH*=0.44, p<0.001). SHAo2 A PFHE
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Fig. 6. Seasond variations of (@) BOD, (b) COD, (c) SS, (d) TN and (e) TP concentraion at site 2 and total
discharge loading at al sewage treatment plant in Kyoungan stresm watershed.
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Table 2. The ratios of discharge loading from sewage treatment plants (STP) and loading from other pollution sources in
watershed(OPSW) between site 1 and site 2 to delivery loading at Site 2 during dry and wet period

Grouping Flow BOD COD SS TN TP
Dry 0.38+0.07 0.46+0.20 0.43+0.12 0.45+0.20 0.560.16 0.62+0.27
Inflow (st.1) Wet 0.38+0.09 0.52+0.16 0.45+0.11 0.50+0.35 0.47+0.11 0.58+0.14
Mean 0.38+0.07 0.48+0.20 0.43+0.12 0.46+0.24 0.54+0.15 0.61+0.25
Dry 0.09+0.02 0.24+0.18 0.12+0.06 0.10+0.10 0.14+0.05 0.19+0.11
STP Wet 0.03+0.01 0.09+0.14 0.05+0.05 0.03+0.07 0.05+0.04 0.07+0.09
Mean 0.08+0.03 0.21+0.18 0.11+0.06 0.09+0.10 0.12+0.06 0.17£0.11
Dry 0.53+0.07 0.30+0.32 0.45+0.15 0.45+0.27 0.29+0.17 0.19+0.29
OPSW Wet 0.59+0.08 0.39+0.17 0.50+0.11 0.46+0.38 0.49+0.10 0.35+0.16
Mean 0.55+0.08 0.32+0.29 0.46+0.14 0.45+0.29 0.34+0.17 0.22+0.27
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