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Temporal and Spatial Evaluation of Water Pollution Loads of the Tributaries

in Gohyeon Stream Watershed

Sung Jae Kim*
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Abstract : The watershed of Gohyeon Stream was divided into the 10 sub-basins, and 19 sampling points were
selected in their tributaries, which the characteristics of the water quality and pollution loads variance were
investigated for during the rainy and dry seasons. The results of water quality analysis revealed that the upper
watershed(T1~T8) of Gohyeon Stream had a feature of rural area, and its lower watershed(T9~T19) had a feature
of the municipal area. The non-point pollution loads of the tributaries were estimated with 2,063, 601, 365, and 45
ton/yr of SS, COD, DIN, and DIP, respectively. The pollution loads of the parameters except DIP were generated
about 60% during the rainy season, which suggested that a precipitation significantly influenced on the discharge of
non-point source pollution. Meanwhile, the non-point pollution load of DIP was generated about 60% during the
ordinary and dry seasons, which suggested that control of a phosphorus pollution source was significantly required
during these seasons. Pearson's correlation analysis revealed that SS pollution source of the upper watershed was
definitely different from that of the lower watershed, that is, the pollution load from the upper watershed was
mainly caused by the discharge of SS due to soil erosion in the farmland and forest land during the rainy season,
and that of the lower watershed by the discharge of sewage and municipal run-off.

keywords : Tributary, Sewage, Non-point pollution load, Upper and lower watershed, Pearson's correlation analysis
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2. T2 Y urH Tﬂé‘ (DIN: NH3-N, NOz-N, NO;-N), &3l1/4d

F7191(DIP: PO4—P), EWHAHE=t(fecal coliform,

2.1 ZAPHS FC) 5% Standard Methods(APHA, AWWA, WEF,
1995), a2 SAAITU(FES S, 2008)0l

A #9109 2gdo
SRR =i ] 3 =2 2.3

esto] B ase] med RO w o AR = o]~®l 460CP ion meterE o|&3}
: o : . o o o] ZA3}t} Ele= DRT 15CE turbidimeter

= = — )
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AR sl

ok 0 o NS00 98 18, 19, 20 EhenoD® Aeisied
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(FAAIAL, 2004).

Frolli= AT w0l A A Sl SWAT
(soil and water assessment tool) F@& o]&
sto] 714 A RS kel dvk SWAT
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AL 5 A F = (Texas
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F7] T T4 FEY 13.0%5 AA s A 28 AABZA0] 20099 7Y, 99 BAEAE(Z
o2 AT A AFeAA ndHeR FY 7} 846.1, 26.3m)9t F 29| AFe WHS o]
e 2 F97] wl 3.754m/sec, E57] Wl sto] 7F e e gt A
0.287m'/seco. 22X 47| Fe T57] fF9 219} wlaslelct 71 Av= ¥ 39 g2k
7.6% E¥si]Th 3 394 FF7] W s ertEA o2 ALk
iAo FAle] ot ndH fF99o fEF E FFat AS5A] AlololE AWHH o oF 19% &

—— Regression Line
-------- 99% Confidence Interval
12 12
—@— Flow_Rainy Season 104 _
101 —-y— Flow_Dry Season y=08x+007
8 r2=0914
5~ 0.8
., 087 e
b z
a 2 06
E 06 ™
8 g
w 2 041
0.4 1 = U
X
021 0.2 1
0.0 0.0 T T T T T
TOTL T2 T3 T4 T5 T6 T7 T8 T9 TI1TI2T13T14 TI5T16T17 TI8T19 0.0 0.2 0.4 0.6 0.8 1.0 12
Sampling Site Measured Flow, m3/sec
2l Iz A 2FA T)E X O _
A8 5 SISt 2001 Wil DRESZ gy 6 =40 1 =gz OMODEBAICR
"ot 2 KR & Ha. s o =195 A A
25t /& AOIQ SH=AZ Dt
H 3. JHXIOIOH A0 o8t N8N KA KRS A= S| Hw
57 % 27] 2
ZAA A (m'/sec) (m'/sec) ECEe: L
71 oFrHA) AZA(B) 22H%) 7} oFrHA) AZA(B) 22XH%)
TO 0.817 0.998 18.1 0.025 - - AT
T1 0.152 0.193 21.2 0.005 0.008 37.5 STAR
T4 0.287 0.225 27.5 0.009 0.024 62.5 e
T6 0.344 0.390 11.8 0.011 0.031 64.5 Rl
T8 0.631 0.564 11.9 0.019 0.085 77.6 e Kl
T9 0.315 0.262 20.2 0.010 0.016 37.5 |k
T12 0.135 0.176 23.2 0.004 0.028 85.7 s
T13 (0.347) (0.026) - (0.01D (0.004) - WAk
T14 0.364 0.284 28.2 0.011 0.007 57.1 R |
T15 0.227 0.210 8.1 0.007 0.057 87.7 R R
Total 3.465 3.302 % 18.9 0.112 0.260 *56.7
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7F vUis Ao R mOEIh A7) wf RejeA 18
= 9F 57%9 Wg- 2 oAt fEEdEd ol 161
AAZ L UiRE 13- el AY AE 14
2o F, T SO0 sl fhad 7] & 121
(8]
2o Qlste] BAH af B six|okmbEA] 2pA| 2 0]
€
o] oA Foz <lste] WA Aoltar A7ty £ 08
- k=]
th 9 62 T W A5 §E 7ok T ol
Aom Rk f{7F Alo]o] F|FA Afoln, 04
B 99% AlF TR EFE AL e As & T 02
S e =1 B P N e [ R ) 00
o7 F47) v 1¥H F99 FES dyHo 1 2 3 4 5 6 7 8 9 10 11 12
g8 5= e Hoz wukdn Month
Oyl 7 AARFA 3017H1973~20029) 02 7. DEA9 o2t 225
o] APFAFFE ol gslo] FiH|ortg Ao (annual hydrograph).
abgk @] 9 {9 Yepda ok 1d
L. oAE Bo|l 2= HEPE S5
o4 g AFHE AR st dF F 3o
oF 56%7}F o] Al7lo] AP E Fske] ndIgo aHHo R FYshs 7F AR F57I(EWA))
= fFYgech oF ZHp7] wie] A Avks % 4, 59 Atk
H 4, )| I D& XRe E=ZLZ 0
3= | pH | = DO B SS BOD COD DIN DIP FC e
B (C) | (pd) | /L) | (NTU) | (ng/L) | (ng/L) | (mg/L) | (/L) | (mg/L) |(No./100mL)|(m/sec)
TO 6.8 22.1 0.0 5.7 50.8 27.3 3.4 3.73 0.38 | 0.049 440 0.998
T1 6.8 18.4 0.0 8.5 31.7 31.7 2.8 3.13 0.38 | 0.039 2,016 0.193
T2 6.8 20.1 0.0 8.0 23.7 16.7 2.8 3.13 0.27 | 0.046 560 0.212
T3 7.3 21.1 0.0 7.8 7.3 4.0 3.7 4.13 0.29 | 0.039 432 0.113
T4 6.7 20.2 0.0 7.3 4.3 8.0 3.6 3.93 0.32 | 0.013 560 0.225
T5 7.0 20.2 0.0 8.0 12.5 14.0 1.7 1.93 0.64 | 0.147 4,512 0.006
T6 7.1 20.4 0.0 7.9 8.8 8.0 4.5 4.93 0.42 | 0.017 2,448 0.390
T7 7.5 - 0.0 7.5 4.6 8.0 1.0 4.27 0.28 | 0.085 72 0.026
T8 7.4 - 0.0 8.5 3.1 4.0 1.4 2.87 0.63 | 0.060 308 0.564
T9 7.4 23.1 0.0 7.9 15.9 6.0 3.3 1.87 2.52 | 0.185 148 0.262
T11 7.5 24.0 0.0 9.1 81.7 80.4 5.2 2.27 0.80 | 0.074 624 0.051
T12 7.3 21.8 0.0 8.8 3.1 0.7 1.3 1.27 1.07 | 0.040 44 0.176
T13 7.4 23.0 0.0 2.9 9.0 6.7 2.8 3.07 | 11.65 | 1.131 22,000 0.026
T14 7.2 20.5 0.0 8.7 2.8 3.0 2.2 2.47 0.84 | 0.028 6,740 0.284
T15 7.2 21.6 0.9 6.0 10.8 14.0 6.4 7.07 4.94 | 0.331 302,400 0.210
T16 7.2 22.3 0.0 8.6 0.6 1.0 1.3 1.47 0.70 | 0.000 0 0.0003
T17 7.1 25.7 0.0 2.5 34.7 14.0 16.9 18.67 | 14.11 | 4.541 393,600 0.0003
T18 7.6 20.8 3.2 4.9 0.9 2.7 3.5 3.87 2.34 | 0.181 21,600 0.003
T19 7.2 21.6 0.9 7.5 3.8 4.3 2.6 2.87 0.55 | 0.018 1,060 0.014
Ht 7.2 21.6 - 7.2 16.3 13.4 3.7 4.05 2.27 | 0.370 39,977 0.198
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o5 Z2)| I O NRS =EZ&Z 1
&= | pH T AE= DO B SS BOD COD DIN DIP FC T
EN (©) | pt) | (mgL) | (NTU) | (/L) | (/L) | (mg/L) | (ng/L) | (mg/L) |(No./100mL)|(m'/sec)
TO - - - - - - - - - - - N/ED
T1 7.2 22.3 0.0 7.3 4.6 4.2 1.5 1.13 1.70 0.037 890 | 0.008
T2 - - - - - - - - - - - N/F
T3 7.3 22.7 0.0 7.9 7.5 10.5 1.2 1.93 0.77 0.034 120 | 0.024
T4 6.8 24.1 0.0 4.8 9.1 14.0 5.5 0.73 1.12 0.140 6,340 | 0.027
T5 - - - - - - - - - - - N/F
T6 7.2 22.4 0.0 7.6 2.1 3.9 0.7 1.73 0.75 0.087 1,270 | 0.031
T7 - - - - - - - - - - - N/F
T8 7.0 23.1 0.0 6.6 1.2 4.3 4.0 2.16 1.71 0.324 1,600 | 0.085
T9 7.4 24.4 0.0 3.8 3.6 11.4 12.1 6.03 4.73 1.286 21,300 | 0.016
T11 - - - - - - - - - - N/F
T12 6.3 22.6 0.0 2.7 0.9 3.0 0.7 0.59 0.57 0.171 0 | 0.028
T13 7.5 22.8 0.0 1.4 13.7 15.7 2.2 7.13 4.47 1.317 1,300 | 0.004
T14 7.6 22.7 0.0 5.6 3.1 5.2 5.5 2.13 2.94 0.805 50,800 | 0.007
T15 7.1 24.2 2.0 5.3 22.2 75.0 5.2 15.73 5.05 0.416 | 2,550,000 | 0.057
T16 - - - - - - - - - - - N/F
T17 7.2 25.6 0.0 2.8 35.8 32.1 27.2 13.73 5.14 0.171 1,240,000 | 0.0002
T18 - - - - - - - - - - - N/F
T19 - - - - - - - - - - - N/F
B 7.1 23.4 - 5.1 9.4 16.3 6.0 4.82 2.63 0.435 352,147 | 0.026
1) N/F : No Flow
4, 5904 pHE Z57] W 6.7~7.6 Hol Hit 2mg/L A& FEE YUeERleon, A
At 7.2, Z57] ) 6.3~7.6 Wl Hy 715 A sk %91 g?ﬂ%@ﬁl ol webs 2
YepIlch F7719F 2719 pH gkel nlses) H & 4= 9ok

A VeRdS & 5 otk 2AHAE T126HFA9)
oA Z<=7] w pH 6.3 YeERAAT}

7h A7 e F7] W 184~25.7C H
el H4 21.6C, Z57] W 22.3~25.6C W4
of Wi 23.4CE UeRITE 29 ¥E FF
F7] wrb 2] "R oF 2T e e
TS JeERATE ZARAE TI7(HL.G )6l A
TV, A7) BT P e S YR

ol ox FIO

&

DOE= *
mg/L, &7
/L& YERITE DO
(T1~T8)°14 DO 8.0mg/L %E;é& HES
Ho|tprt A 9(T13 016} 1 A2
ERIQILh 247 v dubdos

7] w 2.5~9.1mg/L H$Io| Ht 7.2
| o 1.4~7.9ng/L HYol »éir 51mg
A9

TEE %’“71 o %

17:/\]

=59l SSv= F7] W 717 0.6~81.7NTU,
0.7~80.4mg/L. B9l Hit 16.3NTU, 13.4mg/L,
24=7] wj 242} 0.9~35.8NTU, 3.0~75.0mg/L
9ol 4+ 9.4NTU, 16.3mg/LE JeRQILE g%
9Jr SS FEE F571% AT BE AR WE
PS UERILE SSE 7] o) AR 9(T0,
TI)L} A A(T11, $4=7A)ol A 27.3~80.4
ng/Le] H& FEE YERIGlA, 53] T1le4]
80.4mg/Le] Ul¢- ¥ FEE YERNSLE 1 9
FAHES 16.7mg/L oldte] F%E YERS
th Z47] w= SHFA(T15, T1DeA 242}
32.1mg/L, 75.0mg/Le] YERNIAL, 1 wke] A}
AMES 15.7mg/L ©]ate] w55 YERSITh
BODS} CODE= 3471 w 747t 1.0~16.9mg/L,
1.27~18.67mg/L. W 9)oll - 3.7mg/L, 4.05mg/L,
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Z+E7) o) Z}2b 0.7~27.2mg/L, 0.73~15.73mg/L
Hole] Wit 6.0myL, 4.82myLE e
F571 wW A9l WA kel
Al AR WS eI 2457w A=
2 ¥ES eItk 571w AHA9(T6)
B HFAQ(T11, T15, T17)elA 4.5~16.9mg/L
o] #& BOD s%&5 YR 53] 2AKAA
T17°14 16.9mg/Le] 7V %2 F%5 YERL
oh ZA7] w o SHRAS(T9, T15, T17)elA
BOD$} COD %7t Al A YERTth 53]
T1761A4 27.2mg/Le] wi-§- =& #te] BOD ¥%
7F YERsth ol e 42 7] ul FHAY)
o FAA =T, A7) W AR ARY(TY,
T1D el 344 oltEY FAGAZRE
Fe A Aslx fEr 2 s Ol
H Adeta Aok

DIN#} DIP= ¥57] ® 717} 0.27~14.11mg/L,
0~4.541mg/L. el H7+ 2.28mg/L, 0.370mg/L,
247] w) 247} 0.57~5.14mg/L, 0.034~1.317mg
/L 9]0l Hit 2.63mg/L, 0.435mg/LE LERHRY
th. DINZ DIP kv F5719 Z257]d A7~
A(T1~T8)] 7+ A5l diste] W2 ko] A7
3 WEs eItk 18y 57 o SHRA
A(T9, T13, T15, T17, T18)¢] A&Z =4S
#Es= AFEAAA 4 2.34~14.11mg/L,
0.181~4.541mg/Le] ¥ X2 DIN, DIP #E
o] UEhstt}h. E38] %A T1794 DIN, DIP
7} Z¥7F 14.11ng/L, 4.541ng/LZ EAo] wj9- =
2 FE7F YeEigth 297) Wi F57) b 2
o] BFAI(TY, TI13~T15 T17NolA Zz+
2.94~5.14mg/L, 0.171~1.317mg/Le] %<& Fiee
DIN, DIP #tEeo] Yerstth Z7] w= ZAF
A Tl 1.286mg/Le] 714 =& DIP H:7}
Uebska, AR T1790 5.14mg/Le) 7V =&
DIN =7} Yelstth o] gt @42 BOD, COD
o] Aot AR Fr] W sHRA ] 57
A FEe, A7) W AR 2/9(T9, T1D
el FAAE olEY FAUAZRE WHE

T

£

Hil

1l oL

H gdgol ot deenh
ERANGAFC)S F57] W 0~393,600
No./100mL 9ol ¥+ 39,977 No./100mL, 2
7] W 0~2,550,000 No./100mL ol H+t
352,147 No./100mLE YEeRJo] AA A|FE0]
FHAN o R 290] Hof Aar, 7 A0t
o =94 ztols YERITh 53] sHEAY =
AR T15, T179A F547), 2447 2% =g
Hog =o AIF(ZZ 302,400~2,550,000,
393,600~1,240,000 No./100mL)7} AZ5 AT},

AZAoz IFH §9L AFY £2AEA 4
I F9e EAelgdE AYAEd v 11y
3 2 o AFAGTI~TY)S ALdAe] EAS
YehaL, sFAS(TI~T19)S =AA e &
& HERHATH
3.4 79 2¥FsiE it

341 A5 R o5t @A 5t

AR AN A 2 EX]o] g
w2 QANSIEA AU E ol 8ste] FaEs
AABRE S Ae] gholl o8t edRE fE Y
o] AT A dAsIH= 7 Sl 7Fed Aol
ng 7 A7 e dfeld BES selele
= olglgol vk 2N AT A AVIEE F
242l Qe WS ] fsiME &
A H EXo]go] mE ATy Q-5
AR ol A FEARE o]gste] A
3= o] "tk Aud =, 2008). ¥ 6, 7
= A7 FvIsh A7) o le—é- Eske] g
Ho7 98 SS, COD, DIN, DIP¢] s %
J—q_ /gé Oil‘%Ei )\]—246} oo:l ].al:o]l:]-

36, 7oA F57] vl el F9dd SSof F

el 4,723kg/daye]al o] FellA HeAF-slE
o] 692kg/day(14.7%), HIHLAH-3l=o] 4,031kg
/day(85.3%) 0.4 gnt7|3F 5k Bl Hd ]
Aol T AR F EHGh A7) o SSe
ZFREFES 499kg/dayolal FAMAA T17(HL
A& Aefetar BT vl dyslFo s eyt
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H 6. 2 M NIRE Sotd N8z RAUSH= SS, COD, DIN, DIPS| @HEL 62
o SS COD DIN DIP S ap (e ) SSIET

AR (kg/day) (kg/day) (kg/day) (kg/day) (m'/sec) = ) U
TO 2,354.0 293.2 32.8 4.23 0.998 EE A5 H g’
T1 528.6 52.2 6.3 0.65 0.193 ol A
T2 305.9 57.3 5.0 0.84 0.212 - q 92
T3 39.1 40.3 2.8 0.38 0.113 - H AL
T4 155.5 76.4 6.2 0.25 0.225 4B Bk
T5 7.3 1.0 0.3 0.08 0.006 - EIR:
T6 269.6 166.1 14.2 0.57 0.390 R H| A ¢
T7 18.0 9.6 0.6 0.19 0.026 - ERR
T8 194.9 139.8 30.7 2.92 0.564 S E3 ek
T9 135.8 42.3 57.0 4.19 0.262 ] alkske!
T11 354.3 10.0 35 0.33 0.051 - d 4
T12 10.6 19.3 16.3 0.61 0.176 Rl A
T13 15.1 6.9 26.2 2.54 0.026 sk v g4
T14 73.6 60.6 20.6 0.69 0.284 o) =] k!
T15 254.0 128.3 89.6 6.01 0.210 i Rt el IR
T16 0.03 0.04 0.02 0.00 0.0003 - 4 9
T17 0.4 0.5 0.4 0.12 0.0003 - a9
T18 0.7 1.0 0.6 0.05 0.003 - A«
T19 5.2 35 0.7 0.02 0.014 ERR
Total 4,717.4 1,104.8 313.12 24.67 3.7536 - -

D AAEY - 2F9S 328 43

2) A Qo 5 (storm sewer)¥ T (sewer)?]

T 7230 M RIRE S6t0 DAEOZ K2I6H= SS, COD, DIN, DIPS| @S5+t

LI SS COD DIN DIP = A2 e

FAAAE (kg/day) (kg/day) (kg/day) (kg/day) (m'/sec) -
TO - - - - N/E7 e ATA e
T1 2.9 0.8 1.2 0.03 0.008 ‘A HH
T2 - - - - N/F - ERER
T3 21.9 4.0 1.6 0.07 0.024 - alkske!
T4 33.0 1.7 2.6 0.33 0.027 Rl kR
T5 - - - - N/F - 4 9
T6 10.5 4.7 2.0 0.23 0.031 i Rl
T7 - - - - N/F - 4 9
T8 31.6 15.9 12.6 2.38 0.085 FrEH HH Y
T9 15.9 8.4 6.6 1.79 0.016 Rl HA €
T11 - - - - N/F - A4
T12 7.2 1.4 1.4 0.41 0.028 A H| 3¢l
T13 5.3 2.4 1.5 0.44 0.004 P =] ]2
T14 3.0 1.2 1.7 0.46 0.007 s | HH
T15 366.8 76.9 24.7 2.03 0.057 ey ] v A
T16 - - - - N/F - A4
T17 0.5 0.2 0.1 0.00 0.0002 - o 9
T18 - - - N/F - A4
T19 - - - N/F - 4 9
Total 498.6 117.6 55.9 8.2 3.2872 - -

D HEY : AFYS 32 A3k

2) A A $rW(storm sewer)d TH(sewer)o] T

3) N/F : No Flow
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TEA FURIT O Tl Al 32 B}

19 S MASRATE FE1 ML oA T B MG de) ke
Batepe] 12.4%0) Bakslel Mdode 42 2 Aoz WUk 25 9l DIPY ek
A 9ol el A5 2 AS S+ o & 8.2ke/dayeln BT vPeeIReFOR et
F57) W n@Hel §9F CODY FRAFEe @k 2471 W 439 DIP MgeRage ¥
L108kg/dayelat o Fo4 He@waigol 83k F719] MHLANSF 355% ekt 257
Jday(7.5%), WIALGARSIFe] 1,025ke/day(925%) W 234HS BH Fo oAUGS, ABE UF
oA A B HYSYRS G0l B A F D 7Y ol 5 AL 2 5 ok

118kg/dayo]il ZAMAE T17S Al9leln 2% 3.4.2 2o REkof o5t 2S5
Ao grside s ekt 5] W e ARl B 20] 3097 D H7-$-BH1973~2002
COD HlFefatge F5719 HIH Aot W vdHoR 593k 5\_3}23_94 GomA o
o 114%e] 2tstgict. 2RE THHoplg e olgate] 7h Lahl(At
TE71 W el St DINS) $56HE oho) Adwege molsta, 6, 7, 88 F57)
3l4kg/dayelal o FolM HeddFsidel 1lke o) zAbE ¥% e, 1, 2, 3, 10, 11, 1292 2
/day(3.5%), ¥ LA -51%F0] 303ke/day(96.5%) 27 ) 2AbE EE ZES 4, 5, 998 E2=v)9h
o=zx Anpr|t T HHdeAdYe] o] & 7H7] w) ZARE Ewe] WS Auo)m Ae
oz F7iEAch 27] ul DING| FHaEE glo] ajeke Abgalgith. maAe] 7 Ago)
56kg/dayolil ZAMAH T17& A9eta 25 A tfato] -L/]E](Slmulated) AZE WA sk
degistgon dekth 44719 DIN 3 g g3} o). & 9 gt v odsalze] et
LEFEFE F571e] 18.5%2 LR o] F57), W57, A571e) vHedRelete] A
Tl W ARl g DIPe] FHSEY Aeks vl vehd gtk ¥ 108 3

24.7kg/daye]aL o] FollA 3 e AF-sFFo] 16kg 9
/day(6.5%), ¥IHQ.H-sto] 23.1kg/day(93.5%) 2ro] 2A|ah= H]E-S LEbd Aolth

I 8. I8AE2 2 AR CHEIH ZolE H2 BB LT RoHe
SRl oo
ZAAA _ (k;c?ay) (k(g:/(c)lgy) (k;IdNay) (kg? iiiy) ( m‘l“-/rsce):c) el
TO 2,170.0 296.5 30.2 3.9 1.284 AT
T1 495.8 53.2 15.6 0.8 0.240 AR
T4 378.1 117.9 21.3 1.9 0.451 A
T6 319.0 187.7 24.0 1.7 0.540 i)
T8 350.5 228.9 80.4 11.6 0.993 =R
T9 323.2 130.8 135.0 21.3 0.497 |4
T12 24.6 19.7 16.9 1.4 0.211 Rl
T13 437.0 199.4 453.1 55.9 0.546 HAskd
T14 179.2 117.3 71.0 12.3 0.572 FoAaskd
T15 975.9 295.8 153.8 11.0 0.358 AEAEE
Total 5,653.3 1,647.2 1,001.3 121.8 5.692 -
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H 9. 2t HIZ S FoH0l toted S=+=01, g==J|, Z==J|2| BIELEF0IE0| XtAot= BIE

e SS COD DIN DIP

A7 (%) (%) (%) (%)
771 58.5 57.9 56.5 40.2
B4 29.7 29.9 30.6 36.9
page| 11.8 12.2 12.9 22.9

H 10. 2012 HIEI 2020l CHot 40|12 24=0|2| HIE YL ol20| XiXlok= HIS
e SS COD DIN DIP

A7 (%) (%) (%) (%)
H57) 50.8 51.6 54.2 91.8
4577 20.2 21.1 22.8 57.0

7 8, 904 T 2FA(hsEDd tiste 7] W 28kg/day(22.9%) 0.2 AT}

7z} A8 E(water quality parameter)ell thHate] SS, COD, DINY| H|A o dHsleke =427 u)
Rolw HHo N sEFe SS7F Attt &= 5,653ke oF 60%7} EAEFI o HitiE DIP H] -9 5
/day(2,063ton/yr)o) 1L, ©] Fol|lA] 3E527] uf 3,309 stEe Har)et A7 A oF 60%= A

ke/day(58.5%), 571 o} 1,677kg/day(29.7%), &  Ashz Ao= AWtk = 10014 B
7] v 667kg/day(11.8%) 22 2SI} CODS g} Z7)e] 9l Ralgo] Ev)e| ulste] 7zt

A7 F e dReFEe 1,647ke/day(601ton/yr) 91.8, 57.0%% Ao =H HF7|, 457] &
ojaL o] FellA &7 u 954ke/day(57.9%), % b ekl e <l T #ert Tad

7] W 493ke/day(29.9%), Z47] w 200kg/ Ao g Ayt
day(12.2%) 2.2 A=} DIN| A7 F v

QARsIFS 1,001ke/day(365ton/yr)elaL o] & 343 45 AT Aol gEEA =4
oA F47] wl 566kg/day(56.5%), B57] 719 247 W) nd@H FFAGE LA D)
306kg/day(30.6%), 2571 ® 129kg/day(12.9%) 9} FFAAEAAS Edle] B2 AF(A
o2 AEIT DIPS] Azt F vl e Aok sh)e] Heq Felds Akole] Pearson®| %
122kg/day(45ton/yr)olaL, o] FollA F57] o AAAS BAe A#AA 4(correlation

49ke/day(40.2%), B==7] Wl 45ke/day(36.9%), 2 factor)E ¥ 11~14°] JeRSITH

211, 320 I D8 4J71G AR +22E FotdsS A012 a2 =421
%li'z:;? SS COD DIN DIP
Ss 1.000
COD 0.838 1.000
DIN 0.682 0.894 1.000
DIP 0.815 0.858 0.945 1.000
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O(;‘; z:? ss COoD DIN DIP
ss 1.000
COD 0.954 1.000
DIN 0.964 0.893 1.000
DIP 0.915 0.804 0.981 1.000

gﬂ:‘g g/—ii? = CoD DIN DIP
ss 1.000
COD 0.492 1.000
DIN 0.568 0.963 1.000
DIP 0.559 0.962 0.999 1.000

H 14 Z=)| Il US8A ofFANSE KRS =22 FolHES A0I2 a2ty 2421

i(:‘ég'ii? & CoD DIN DIP
ss 1.000
COD 0.998 1.000
DIN 0.982 0.991 1.000
DIP 0.712 0.752 0.833 1.000

& 1194 F=77] w ARAelA SSeF COD
$31#K(p<0.01), DIN #-8}2H(p<0.05), DIP *-&}
ZH(p<0.01) Ale], CODS} DIN H-81H(p<0.01),
DIP 5-3}%H(p<0.01) Ate], DIN¥} DIP -3}
(p<0.01) Alole] BE FaaAE BAXCR
ofgt o] S YeEMIa(TY 8), ® 129
Al F7] W A E SS, COD, DIN,
DIP §-3l35 Afole] BE AdaA7) felet &
o] 244 (p<0.0D)E YERATH I 8).

3 130lA 27 W) AR el A SSeF COD,
DIN, DIP §-8}& Apololli= F547] wjoh= w2
o8k Aw Az YepdA] ekekar, COD, DIN,
DIP H-&l25 Alololi= FAHORE {23t 49
A (p<0.0D7F YEFATHLE 9). 3% 144
2R ) SRRl SS, COD, DIN H-3l3s

Ateloll= foleh ko] dataA(p<0.0D7F e}
oy DIP Falgihe ofF fofgh A=
YERA] ekt 1™ 9).

ArHor F471et A4 w ARAgY 4
7] o) 3HFA9e] SS¢F COD, DIN, DIP -3l
Ato]o] JAAAZTE F ALAde} o =
AR SS Bl HE Aolrt LS &

O

Foolth &, ARAYe] 2gnslEe FrEA
el #AAe] Ea, A Agset =
ARET] Fd el we o gk
th Friek A=) W ARAeel COD, DIN,
DIP F-al&5 Atele] #& A= ol59 &
Aub o] vlg- H& 45 fFAMIE 7RIt A
S Yehlila, 53 Z47] 9 DIN# DIPe] &
AR A9 AAEE Aow et agel F,
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7IA17(H

=KX=}

2011). whAe] Z=7] w) Aol DIP -3}
@3} SS, COD, DIN F-ale Apole] Jaail=

250
[}
(8 r=o&s
2000 p<00L
>
3
5 150
<
k=1
b1
o
=1 1000
)
7]
50

30
r=08%
w| O o .
20
3
k]
2o
g
I .
Q [ ]
8
100
()
90
o
0 5 10 15 20 ) 30
DINLoad, kg/day
330
20

SS Load, kg/day
8 8 B

38

140
[}
() r=oss
13) p<00L
5. 10
3
2
£ e
k=1
8
o) [ ]
o
Q
° o [}
20
[ ]
O
0 2 40 [cY] 0
DINLoad, kg/day

sl &

A ol ol L

20 20
[ ] [ ]
b r=o0ee (© r=o8is
<006 <001
200 P 200 P
g g
2 1m0 2 150
2 g
5 g
© ©
g S
= 100 = 1000
[} 192}
n 1%}
50 50
0 0
® 0 1 2 3 4 5
DIPLoad, kg/day
30 5
e) r=0858 r=0.945
w{ @ p<001 ° . ( p<00L [ ]
250
g g
£ S
g B
S 10 S
Q z
8 z
[=}
© 1w
50
o . . . .
) 1 2 3 4 5 s
DIP Load, kg/day DIP Load, kg/day
20 w
() =094 ) r=0915
0 p<00L [} 20 0 p<00L [ ]
Z 20 20
] 8
> )
g Ej
5 19 < 10
© . <
=3 =}
S S
[} 12}
o 100 0 10
[ ]
5 0
[ ]
9L . . . 0
0 FY © Y Y 1M 7
DINLoad, kg/day
140 10
() r=080 L () r=0sL [ ]
0
p<00L p<001
EY
10
g z
T 3
2w 29
S g
S g
- & -
a Y
8 z
O 4 o
[}
2 &
Py
0 o

DIP Load, kgday
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1% = oie= =] el i
IHH FARIFOI| ChEt 2e3FsRte| Al - S It
40 40 40
- - 0559
(a) r=0.492 b) r=0.568 ) r=
Y p>005 ®) p>0.05 o p>0.05
30 30 30 4
g 3 g
= k<! =
2 o 2 2 ®
< 20 5 20 20
] g 8
g g g
S S S
@ @ @
@ a? @
10 [ ] 10 [ ] 10{ ®
[ ] [ ®
0 - : : 0 : : : v 0 - - - - .
0 5 10 15 20 4 3 6 9 12 15 0.0 05 10 15 20 25 30
COD Load, kg/day DIN Load, kg/day DIP Load, kg/day
20 20 15
(d) r=0.963 (e) r=0962 (f) =099
p<0.01 p<001 1 p<0.01
15 15
> > >
S E g
2 Ef e °
B 10 B 10 Fl
g g g
S S S
8 8 z *
o o e
5 5
' ® e 3
[ ] e » .
0 : : : : 0 T T T T T 0+ : : : : :
0 3 6 9 12 15 0.0 05 1.0 15 20 25 3.0 0.0 05 1.0 15 20 25 3.0
DIN Load, kg/day DIP Load, kg/day DIP Load, kg/day
400 400 400
(hy r=0982 4 @) r=o0712 o
p<0.01 p>005
300 300 300
3 ) 3
2 k<] =
> S S
E 2 E;
5 200 < 200 5 200
g 3 g
S S S
7y @ 7y
@ @ @
100 100 100
0 0 o [
0 20 40 60 80 100 0 5 10 15 20 25 30 0.0 0.5 10 15 20 25
COD Load, kg/day DIN Load, kg/day DIP Load, kg/day
100 100 30
U) r=0.991 (k) r=0.752 (|) r=0.833
p<0.01 p>0.05 25 p>005 °
80 80
[ ]
z g z 20
= = =
E 60 2 60 E,
g g 5 15
E £ 3
o 40 o 40 z
3 8 3 10
20 20 [ ]
5
[ ]
0 0 : - T 0
0 5 10 15 20 25 30 0.0 05 1.0 15 2.0 25 0.0 05 1.0 15 20 25
DIN Load, kg/day DIP Load, kg/day DIP Load, kg/day
2| 2FA SHX A= O:l(( )~( )) 1= O:I(( ) ()) = = =N 3= AL
8 9. 20 I D8d &4FKE((a)~(f) 2 of=FXS NS0 2SFOHEE ALOIS] ab2t2tA.

344 U= D e Aol a4z
PN

2l 24 -

o)

felo) oiva WASRS uy Ase Ay B
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H 15, DA R R +EHLH FoIH= o Azt 242
oHE
SS COD DIN DIP
Bon) A (kg/day) (kg/day) (kg/day) (kg/day)
FFAY 0.861 0.975 0.947 0.946
571
A 0.682 0.736 0.668 0.554
A 0.622 0.979 0.973 0.973
&7
A1 0.903 0.898 0.887 0.661

I 1594 E=7]) o] AFAY KFH SS,
COD DIN DIP —ro]—ah\} _'Q'_%]: ]— ]Oﬂ 0]{9_6‘]— 0]:
o] A (p<0.0DE YeERiILE. whdol s

Aol SS, COD, DIN F-a}&z} 2 Abojoli=
frolgh el *Urtml(pm 057} Yebstor DIP
el 5 Alelole fofsh AAlzE e
L}Xl %}%D} I3 10).

7] W 2$FAY A< COD, DIN, DIP #

&%4 e Abolole kFE oko] A

(p<O.0D7F YeRt oy SS 313 {3 Afold
= ol AT veR] @9dtt g o)
FA o)A SS, COD, DIN Haleka} 3 Ato]d
ot ko] AEAA(p<0.05)E e
DIP Y-8t f5F Aloldle fost JadAE
YERA] 2Rkt H " 11).

oA AFAGMRE otz 1A
DIN®} DIPS] AARAFZZE r*=0.896~0.947,
0.895~0.947)= AEAY FHAN AHspde] F
A2(TN)2] AAAG?) 0.9233 FrAbelaL, &9
(TP)9] AAAFE) 0.7611KT} oFF & e Ur
ERNATHAM A &, 2008). FEd FPAD &
Ao {3 TN, TP #31=F Atel9] Mﬁlﬂr%
7}7} 0.864~0.930, 0.896~0.92320.24 2 <
To] Axel Aol UAXFH= WS \%E}LHME}
(Kim, et al 2003). = A f+23¢] k3t TN,
TP F-8le Alole] ARAGGHS W= zbzt
0.934~0.979, 0.794~0.858=% ¥ e DIN

= fARSRY DIPETR= ot 2R 3hs YER)
AP 5, 2008).

rlr

i Mo o 1o o oy oy

i Lo
o
o
B
4
fr
n
a
o 12 dz 12 ox

ox

o

ol

3
to
HoH
>

o
i
5
2
Lo
p‘L
£
k3

>~

P‘L

rir
12

s F5leh 27l W ARA
COD, DIN, DIP 3}z 3 Alolol] wj¢- =&

AEAAA 7} YERaL, o= olE d-E(parameter)

i st )
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