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Abstract

GIS(Geographic Information System) and the effect of CSO(Combined Sewer Overflow)

were used in order to offer the data for the policy to decrease the pollutant loading at

On-Cheon river in Busan.

In the area treated by Su-Yeong sewage treatment Plant(2nd), the ratio of pollutant

loading from the population, the industry and non-point source was 65%, 34%, 1%,

respectively.

If precipitation is above 2.7mm ay in the area treated by Su-Yeong sewage treatment

Plant(2nd), CSO could be produced.

It is needed to make the channel of rain water in order to maintain the flowing amount

of On-Cheon river.
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717 ®E(TEMPERATURE block) 3t}

o 7l Z=w gElu EE QR BS 574 ZE(STATISTICS block) &

RUNOFF blocke2 1¥at7] 18 &g  #sh Sdo) diste] hakst g4 £42

2 g Ao Fad Qioln =k Fastn AEH Q) AMYS A AEY)

AR AR Z1EAtE Y Han NWSe] 7] 3 WE FoR AMEE #Ed 5 9l

2, T, F5 4SS AR & v A4 A dE A A Tds ¢

AoE AAL ARE o] EY 5 3k o Eof FHHY F$ FF A4, A
=% EE(COMBINE block) AM=E  #7, HF #%, AF7E 2d=4d &

O REEZREY A AnE 23ste] o dste] £4o] shEsttt

AA ol Ryssitt. oW o 23

o Axx %23 g o SWMM 3 7.1.3 £2/48 28

A3 z3"E 4 glow T o tE 9l (hydrology/hydraulic module)

o] A wels nE xHo| thate] & RUNOFF block< Hl4= f9oA 2]

H/e9E 34 Xgetes st dE FE e 43 A, FHEAA f

dlojx stdw FHFTh I o dE F eFEdl FAHE sty 98

Aol ddef] that FE/e9E FAE wdgglon i%%ﬂiﬂr H2E AT



A Ak},

TRANSPORT block2 RUNOFF block
oAl AxtE ARE VEARE FAGE
#HA AAEE Fot] §%Y LdES
Qetch 8t A7)Al £, BAZ] W)
A 9 fAke HA R HAE
T Atk sARE f4 o E )
2+ RUNOFF blockell A A5 AAr
Fojz 22 TRANSPORT  blockell A+
g skA] ket

EXTRAN blocke 7FZ e #5R
A"l st FelEts] sg5s FA 8]
913 w8 o2 RUNOFF block¥} #& A
9] REEFE e A el 3|

g3 f1A1e dAel ?55%501 R

Y

lo
o

Do ofm A
&
O jm

[e)

i

a

Jm

o3
ERale

4
I
ot
i
o
=
3
<3
Py

e

o
=

=
@

2
o
O

RN o1l AL 3PS
7 EE 719 AF/AY A
FE 2GRS FHAM B
S} T sbsa,
& o] Mz WAse] ddHT ¥

-

Aol theke] A3t 7}
& AT 5 Qom F39

Mk Al A edE

2194= 72 RE9

N
=
u:
d
O

7.1.4 =&229 O|E
D 2959 %4 (Build up)
CAAY QAE FAE s B

o Addgoss FAIRY, £2 I
ANE, EA0E, B 5 oY /A 2
Qe et 7 Wsksk Askn e &
AARE A7kl thstel HE @Ol
MAEe ASE Atk 9AE FH e
deld Age g5 dHE A 5 9

on “dust and dirt(DD)” 9] 3%
229} 7k 4 Q4o disto] v & 23
o] Al7EA el sl

ol7]4, DDLIM< DD 34 A&
(Ib, kg), DDPOWi= A4, DDFACT=

Agoln, PSHED:= 29E% (b, kg), ¢
= A]7F(days), QFACT(1)L 9% 3t
A%, QFACT(2)+ A%, QFACT()+
ZEaCll=

of

2) 29E° &9 (Wash off)

Y FE7IHEd AFede EWo
EHE FHE edEo] HAHALY &3
He JAHoR A5H AR £ o
HE Ay 4= Qo

POFF (£) = PSHED,(1—e")

o714, POFF = A7 ioA F449
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G5 P el s wWes A3 2

ASDWEE e o

® 21,24 RES EM Hln
RUNOFF TRANSPORT EXTRAN
Non-linear Kinematic Complete
s2 = Uk reservoir, wave, equations,
L 25 #5 94 cascade of cascade of interactive
. . conduit
conduit conduit
network
2. T3 Ago] st .
,\:i E@od 747}& s Low Modreate High
3. i AFAY i Yes Yes Yes
4, S HFAIZE A A Weak Yes Yes
5. 34 U9 AHF Yes Yes Yes
6. 0% T SolAg
}_;gi ‘?_]3]' o—gﬁc}: NO NO YeS
7. 589 9% No No Yes
8. surcharge Weak Weak Yes
9. ¢ H No No Yes
10. A9 @ Yes Yes Yes
11. Fxgoz d4dd A7 No No Yes
12. Number of pre—programed
: 3 16 8
conduit shapes
13. Alternative hydrguhc elements No Yes Yes
(e.g., pumps, weirs, regulators)
gl ok ul X EdkX
14. éﬂﬁ%%o e No Yes Yes
15. L9 % 34 F4 Yes Yes No
16. 18 & HA/E4 No Yes No
17, FE/2A% A9 o No Yes Yes
T 22. Dust2} Dirtofl CHet = AHIA
+ 3 R
. DD = DDFACT-tDDPOW
Power—linear
DD =< DDLIM
Exponential DD = DDLIM-(1 - e - DDPOW-t)
Michaelis—Menton DD = DDLIMt /(DDFACT+t)

t= time (days), DD

= Dust & Dirt (b)

E 23 2% 240 8 S8 AFIA
-|C—>r 85] Ho]— Zé] /l}
P Li PSHED = QFACT(3)t¥AcT®
r—Linear
o e PSHED < QFACTI(1)

Expontial

PSHED = QFACT (1)-(1 —e QFACT@It)

Michaelis—Menton

PSHED

QFACT (1)t/QFACT (3) +t

- 143 -



ARA A ARE olgsto] CSO's
= APgsielt e9=el =

A& Power—Linear 4&

=
Z

= 721 |2

ACH  mgyz A FREe o)F v

= myEY 9 Ao FRe 9

S BAsh fxeve ATl BUs
Block& ©l o gejrgn 13 100
UL SARE

7147

Al

il

1ol 7+ A AE(1,171.30m/yr) S AFRES ©
R
3}

2ol #3 & AFESIATH(GE 24).

N Chi_ st gl

| @n_bungu.shp
Hillshiade ol Dem
| | 394 - 354

=

194 = 713
18% - 183
108 - 182
ITE=1T9

158 - 171
. 138 - 157
I 10% - 138
0 =107

| | Ha Data

2 0 e 4 Kilomelers
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HS | ol rEloEHEE HEeE M3 R SR REE e ®F

(2] : mn/day)
T B 1€ |2€9 |32 |42 |52 |62 |72 | 8¥ | 9€ |10€¥(11¢¥]| 12¢
SHreE (2.2212.5112.9213.6514.05(3.72(13.91(4.35|3.55(3.28|2.55| 2.30
E 25. 9% K2
WA | wEswd | gagdrs | 2450
| = ]
AR S (%) (m/m)  [mE ] = |
2 6,651 2,193 26.72 0.298 0.011 0.15
3 2,811 390 54.36 0.163 0.011 0.15
A4 4,887 1,172 58.45 0.094 0.011 0.15
SRl 3,868 712 78.65 0.006 0.011 0.15
Ak 4,783 1,133 66.02 0.075 0.011 0.15
7.2.3 RYxtE 7.4 £Yst4H2TE QL) HH LY
2} el fo AgaRs £ 25 soty AEE

FAA, FAAd 2
o Rl WYY
9o

R E R

7 oz Ao ddfls ¥ 283 el A

e E 26 o
o}, = S
T FETE d Fode® WS g ey
& SWMM EFer= 82,615m/U,  whe}
KAJIYAMA 939+ #F&1 g4 g A7 474

g 3 29904

e



FAUZHA 2HSFATALE HM12A (2

002)

H 26. 29|/ MEZIH(SWMM)
(&9l @ m)

S T A oo AL A oW d A 3
- A2 A& T AgET | AgET | AET B
1€ 275,738 99,572 317,488 248,994 345,114 | 1,286,906
29 97,294 35,143 112,255 88,384 122,098 455,173
34 138,935 50,288 161,845 130,961 176,472 658,501
49 108,065 38,948 122,386 90,630 132,296 492,325
59 245,174 88,682 284,620 229,529 310,284 | 1,158,289
6¢ 2,864,876 682,711 | 2,101,838 | 1,478,660 | 2,162,426 | 9,290,513
74 1,908,382 557,305 | 1,732,838 | 1,299,640 | 1,838,484 | 7,336,649
8g 809,330 273,917 863,334 669,359 932,065 | 3,548,005
94 194,634 70,358 225,947 181,850 246,218 919,008
108 1,034,431 335,520 | 1,052,550 813,668 | 1,131,872 | 4,368,042
114 34,632 12,434 38,246 26,150 40,986 152,449
124 103,162 37,303 120,028 97,153 130,932 488,578
gl 7,814,663 | 2,282,184 | 7,133,375 | 5,354,978 | 7,569,248 | 30,154,439

S]AJE{;AXA%‘;Q 15,078,150 | 2,692,605 | 8,138,770 | 5,098,685 | 7,797,860 |38,806,070

H 27. HIH YRS LFEZE2H(SWMM)

(%] : keBOD)
o T oA oo A L 3 7
A2 A&+ AgET | AR | AR

1€ 10,500 3,350 12,000 9,370 13,200 48,420
29 3,530 1,130 4,050 3,190 4,470 16370
34 5,430 1,740 6,270 5,060 6,940 25440
44 4,250 1,360 4,800 3,580 5,270 19260
59 8,690 2,790 10,000 8,110 11,100 40690
64 136,000 27,300 93,600 64,800 97,000 418700
74 84,400 21,200 73,500 54,600 78,800 312500
8g 32,900 9,760 34,400 26,600 37,600 141260
94 7,030 2,250 8,100 6,510 8,950 32840
108 43,200 12,200 42,800 32,900 46,600 177700
11¢ 1,200 384 1,330 912 1,440 5266
1248 3,500 1,120 4,040 3,250 4,470 16380
A 340,630 84,584 294,890 218,882 315,840 | 1,254,826
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G5 | oS SHSHEE WER M R HEDWHE 2 =P
I 28. HHE A LMACIY] APY
(¢4 : kgBOD/ha/year)
an 3 a0 F = | A AT WA A | kA e T
v A 2]+ AT | AgET | AT | AT o (2kAD
A4 155.33 216.88 251.61 307.42 278.76 224.08
F 29 ZH Me|lEE UMYE 2HE5HE Ay
(4] : kgBOD/Y)
S A T A e AU O N -SRI
AT | A AT | AT | A-ET
933.23 231.74 807.92 599.68 865.32 3,437.88
e g
10.683% 7.112% 3.611% 7.679% 8.313% 6.538%
y B A 5,928.78 | 3,021.98 | 6,881.20 | 6,911.11 | 9,507.75 |32,250.82
A g A
67.871% | 92.746% | 30.755% | 88.496% | 91.341% | 61.329%
- | 1,872.80 4.61 14,684.94| 298.69 36.03 16,897.07
AL 7
21.439% 0.141% 65.634% 3.825% 0.346% | 32.132%
0.58 0.01 0.00 0.00 0.01 0.60
= A A
0.007% 0.000% 0.000% 0.000% 0.000% 0.001%
8,735.39 | 3,258.34 [22,374.06| 7,809.48 [10,409.11|52,586.38
sF A
100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
7.5 Yot e| 9 (2EHA) CSO's < SFEH o5ty ¥EyFYdor Wi
FEY U FopE MY ok =3, st Es dEEFel v
gRAssrs WEy 42 xpgun ool FAA sheo] Hop agEe] &
Ae Bslo] steador mue] Ay T Hel BAH 271 A9A arEk o
I HREEE Ho 9o} SHAE st TEA T wlEEE o] WA
Fo] A7 Frketel AgFS shaA el H e dRst & AdEo A==
A AHqYE - glermg dAFS AHst S A3 dFFE g e®E CSO's
o steEAEl oz Huyar 1 o] &F  (Combined Sewer Overflows) 3}
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A EHEEATHE H127(2002)

30. =5t LH(2EA) St XEREEE (2001H)

T 8 AAA 2 &= A 727 s o fF-&5F H| 11
£ (m/Y) 264,000 197,579 66,421 0.769m'/sec
E 31. CSO's §=2F A¥ A}

(EFs :m)
o ?} A 70 A_} %y _# 1l ?3_ A 3

A 2] 7(1‘3/]"“? A 2] A 2T A g2

14 179,406 80,924 260,503 210,629 289,346 | 1,020,809
29 55,732 25,070 81,428 67,687 91,422 321,340
34 111,305 45,050 145,436 119,552 160,456 581,800
49 75,859 31,669 100,616 77,281 110,416 395,842
59 127,658 65,538 214,981 185,472 242,665 836,341

6€ | 2,721,827 655,549 2,018,560 1423,134 | 2,080,609 | 8,899,679

74 | 1,746,691 028,286 1,643,018 1238,,180 | 1,750,842 | 6,907,018

84 649,505 244,526 774,407 612,860 845,064 | 3,126,863

94 115,682 55,714 181,228 152,114 202,604 707,342
10€ 885,316 307,192 965,678 755,413 | 1,047,046 | 3,960,644
114 7,117 6,534 20,898 15,948 23,832 74,329
124 36,601 22,770 74,736 65,970 86,580 286,607

Al | 6,712,675 2,068,823 6,481,490 4,924,242 | 6,931,382 |27,118,613

sl Fe CSOs fEFom Agsigon,
FogstrAe T ) s AME 1 Ade 31 E 329 2ot

& ¥ 307 2Tk o1 H-8FE 66421 CSO's Fa ARAT 9 WA fol
V2 F9E A §E2FF 0769m MBI UAY, A A volPe

ce SHFUAR FYH AdEe & AAEE Ay, % 33° dEhdided, d

o7 AFsFY. ARFFS AR A vFeIdRAH F 8.89%= A H o
HoowlAu 2 wjEsle] AHgErgor,  AHElHEHa 9low, 91.11%v Al 4
Ayl AgE= e AYe sy o7 FEHIL QATh
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HES | ¥ae RS HET ME R S e et W
E 32. CSO's 512k A ™A nt
(&9 : keBOD)
EY R = £ A 2] = il Sl Ak N
R I N o . a4 3 7
AT | AP 2] 2] - A 2] - 2 8] 5t
1€ 7,020 2,765 9,970 8,048 11,216] 39,019
29 2,082 829 3,013 2,492 3,424 11,840
34 4,370 1,568 5,671 4,656 6,345 22,610
49 2,867 1,079 3,842 2,954 4,277 15,019
54 4,713 2,125 7,811 6,747 8,934 30,330
64 129,994 26,329 90,350 62,721 93,791| 403,185
74 77,820 20,179 69,963 52,215 75,327 295,504
8¢ 26,716 8,741 30,925 24,395 34,190| 124,967
9¢ 4,332 1,832 6,673 5,588 7,561 25,986
10¥ 37,389 11,267 39,536 30,765 43,382| 162,339
11¢ 243 198 710 541 821 2,513
129 1,293 708 2,600 2,277 3,046 9,924
SHA| 298,830 77,620 271,064 203,400 292,315(1,143,236
H 33. 2¥Es5IE Hlw (HHELYY, CSO's ¥ XHE[=)

(g+2] : kgBOD)

o oAl FE F A A o wu| A Ak -

T [ AR | A | AR | AR | ey | "
CSO's® | 298,830 | 77,620 | 271,064 | 203,400 | 292,315 | 1,143,236
H A 99¢Y | 340,630 | 84,584 | 294,890 | 218,882 | 315,840 | 1,254,826
P s 41,800 6,964 | 23,826 15,482 | 23,525 111,590
2] & (%) 12.27 8.23 8.08 7.07 7.45 8.89

2. FRAEETY] SR EA oA
CSO7F BA¥she Zlow A gleh
7‘:]?- % N oS
1. F9stsAad@ead) e HaTde 3. A f9e € o] 81.4mm
AT dF, AT L, dAT A ool FFA S BAR AsHY
o, FART dFo|glon, FHA CSO7F &= Zlo g AakE it
56.93kito] 9L T,
4, Ak @A) A el A 2
2. sk #AL weREy st 154 A AeANE LFTEs
2 AeFES vl 1A, A . Af UAA AT = e Sdst &7
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FLUTAN 2ASHATHE H127(2002)

srvA Ao A7t b Fad
Aoz PGk

CAERARAL £A 2N F S

[e]
AAA A} Ak 1175391 29
q

;%—%4 vﬂﬂ wq

@A) X e A i
% B Qe o3t R
ol 65%, ArdFel oFk F-shEol
34%, ¥ ALl ot Fatgo] 1%
2 2AEglon, mebd, dge g 9
o ed=d wWiEHo] T W Zlo®

FAFE ST

SogateA el ol (et A) el M e & )
R S P IS PO R
hznabe) uge A - ED A

. —/':E'_]_ . 1__ ]'Xia_l—:}7]' —]l' 7z}t 6%,

jad)

6%, 43%, 15%, 20%°] o™, A4
Ay BT WERstgo] M & A

O ZARE I

g i
2 1x
@oofn 3o ok

s 42Tl
o [z
oo
" rir
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. Aed, “PCSWMMI GISE o] &3
A

R ERCEIE

. GISE o] &3 584 44K
=
[e}

)

SWMME °] g3 CSO's #&% 4
eoxger A4 Ay Az BAA
4 Wy F 8.89% % AR o A

g5 gom, 91.11%= Z$A &+
dqoF FEHI UG

A CSO ¥ i‘?é% Tr% RIS

N

30 % ARBAANNY ePE9
A FAERT, M

=5, FAR e, 1999.

i
}4

LSRR RA AN, PR

O

Al 1999.

AXY TE, RN TR

A9, 1999.

5. =HAVIAHEA, FAE A, 2002.

g4 9 394, “GISE o]&3 n A
29 YA FZFol #HI AT,
F=e g5 =i, FHeH e
3], #1184, #l4%, pp 451~463,
1996
FFEEAR[R, FAbFA A EAL
HE5, 2002.

FstrA 1l QA FAE A
AARIA, FARFA A 1992



HS | ol rEloEHEE HEeE M3 R SR REE e ®F

5
£EFE (2001H) (9] : mg/¢)
A Y X T2 pH DO BOD COoD SS T-N T-P

1/17 4 6.8 11.4 6.7 12.0 1.2 14.256 1.814
2/21 9 7.3 8.1 9.8 9.3 10.1 10.224 1.469
3/15 15 6.9 8.1 7.8 7.5 5.4 9.584 1.186
4/18 19 7.4 8.2 9.3 9.0 7.2 5.264 0.797
5/28 25 7.4 3.5 13.7 11.4 1.9 8.784 1.450
6/13 22 7.4 2.8 7.7 8.9 6.0 6.312 1.099
d82s 7/24 26 7.4 6.1 19.5 22.3 46.2 6.461 2.472
8/13 23 7.2 5.6 9.0 8.0 5.3 5.400 0.542
9/18 24 7.3 4.1 10.7 8.9 16.1 5.117 1.190
10/18 18 7.0 5.6 7.9 6.6 7.9 0.984 0.518
11/15 13 6.7 6.5 12.3 7.3 14.3 3.960 0.900
12/7 9 7.2 8.2 9.8 6.9 9.7 3.276 0.816
f=lay 17 7.2 6.5 10.4 9.8 12.6 6.635 1.188
1/17 1 71 10.3 14.8 13.83 8.1 8.694 1.291
2/21 9 8.2 10.4 15.5 22.7 18.5 18.432 2.520
3/15 18 71 6.3 18.5 22.7 13.5 12.288 1.910
4/18 24 8.7 141 18.6 21.3 12.8 12.672 1.200
5/28 30 8.6 8.5 15.1 16.5 9.0 13.776 0.941
6/13 22 8.0 8.5 11.6 20.0 7.2 12.696 1.440
7/24 29 7.6 6.0 15.0 22.3 1.9 9.139 1.176
8/13 25 7.8 8.5 7.8 8.5 2.6 9.302 0.638
9/18 27 8.0 9.0 10.7 11.3 3.4 9.490 1.238
10/18 17 7.9 9.9 11.8 13.0 4.1 8.472 0.931
11/15 12 7.6 9.8 21.7 19.0 7.2 16.740 2.364
12/7 7 7.5 10.0 18.4 14.7 6.1 15.720 1.482
felray 18 7.8 9.3 15.0 171 8.7 12.285 1.428
1/17 3 7.2 11.8 6.2 6.2 5.3 11.676 0.888
2/21 9 8.0 12.2 3.8 6.2 2.8 6.000 0.566
3/15 15 8.4 12.7 5.2 9.8 3.3 7.136 1.253
4/18 18 9.4 10.8 5.6 10.8 3.8 3.101 0.696
5/28 23 8.4 6.5 6.7 11.4 4.1 4.128 0.701
6/13 20 8.5 10.7 4.7 9.4 3.0 2.832 0.773
28 7/24 31 8.7 13.0 71 13.1 7.6 7.608 1.166
8/13 23 8.3 11.5 3.0 7.0 3.2 5.069 0.374
9/18 25 9.2 11.8 2.8 5.8 3.3 4.646 0.427
10/18 18 8.7 11.8 1.8 5.4 2.9 1.560 0.259
11/15 14 7.8 15.0 5.6 6.4 4.4 6.762 0.474
12/7 10 7.7 9.9 4.4 5.4 2.1 6.330 0.348
g 17 8.4 11.4 4.7 8.1 3.8 5.571 0.660
1/17 3 7.3 8.9 6.7 13.6 7.2 8.664 0.811
2/21 9 7.7 8.0 8.1 9.0 5.6 7.320 0.653
3/15 17 8.2 15.3 5.8 9.0 5.3 5.480 0.965
4/18 27 8.2 8.3 15.3 20.5 14.0 8.621 1.498
5/28 28 8.2 5.7 16.4 21.0 21.7 5.832 2.189
6/13 23 9.1 16.4 24.7 23.3 53.8 6.648 1.483
ookl 7/24 30 7.7 6.3 5.6 9.6 13.5 5.170 0.816
8/13 25 9.2 20.0 11.9 20.0 45.3 5.832 1.147
9/18 26 9.0 15.7 14.3 16.2 28.3 4.795 0.590
10/18 18 8.5 13.9 10.6 12.0 19.0 1.872 0.403
11/15 13 8.1 13.0 8.1 8.6 11.9 1.962 0.234
12/7 9 7.9 5.8 5.7 8.8 6.2 8.394 0.588
f=lias 9 8.3 11.4 11.1 14.2 19.3 5.883 0.948
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2. sl AHAUIM S =ZEsHE (2001H) (49 : mg/ )
AR ;j”; 22 | 22 | o1 | oo | BoD | cob | ss TN T-p
1/11 10.5 7.6 3.8 28.7 23.4 13.0 14.251 1.321
2/28 12.0 7.6 2.8 36.8 16.8 13.0 12.413 1.035
3/22 15.5 7.6 3.0 78.4 38.4 28.0 18.423 1.987
4/19 18.5 7.5 2.8 57.4 41.3 32.0 17.687 1.458
5/25 22.0 7.5 2.6 33.5 31.1 35.0 16.944 1.169
6/14 24.0 7.4 2.4 46.7 39.4 39.0 17.332 1.634
1 At w 140 7/19 25.0 7.3 1.8 52.0 40.0 43.0 15.347 2.529
8/ 22 26.0 7.2 1.9 52.8 415 39.0 14.665 2.324
9/14 24.0 7.3 2.4 33.2 34.8 38.0 12.856 1.523
10/17 21.0 7.5 2.8 73.7 491 56.0 25.612 2.736
11/27 12.0 7.4 3.0 65.6 42.2 50.0 23.730 3.380
12/13 10.0 7.4 3.0 73.5 40.8 68.0 26.591 3.082
o 18.4 7.4 2.7 52.7 36.6 37.8 17.988 2.015
1/11 11.3 7.6 3.6 125.4 36.1 78.0 28.135 2.864
2/28 12.0 7.5 2.7 147.2 43.2 86.0 26.978 2.987
3/22 16.0 7.5 2.9 136.5 56.2 68.0 21.514 3.024
4/19 19.5 7.5 2.2 128.5 72.5 78.0 23.935 3.986
5/25 22.0 7.5 1.8 132.7 77.5 107.0 32.492 3.553
6/14 25.0 7.3 2.0 122.8 67.8 84.0 27.241 3.945
2 TME 113 7/19 25.5 7.2 1.5 117.6 68.4 85.0 27.254 3.248
8/ 22 26.5 7.3 1.5 132.3 75.8 94.0 33.582 3.845
9/14 24.0 71 1.6 111.4 51.8 68.0 28.998 3.162
10/17 21.5 7.4 1.7 129.8 721 89.0 33.942 3.945
11/27 13.5 7.5 1.6 135.2 63.3 96.0 31.890 4.440
12/13 10.0 7.4 2.5 138.2 79.8 108.0 35.978 4.894
f=las 18.9 7.4 2.1 129.8 63.7 86.8 29.328 3.658
1/11 1.5 7.5 3.9 85.3 43.2 56.0 25.587 2.843
2/28 12.5 7.6 2.6 83.2 35.8 56.0 25.435 2.645
3/ 22 16.0 7.2 3.1 112.4 78.4 58.0 34.454 4.315
4/19 20.5 71 1.5 138.8 101.2 118.2 34.845 3.845
5/25 21.0 7.3 1.2 141.4 83.4 127.0 30.881 2175
6/14 21.5 71 1.7 158.1 120.8 110.2 32.158 3.556
3 AME 83 7/19 21.5 7.3 1.5 147.2 103.1 117.3 33.210 3.545
8/ 22 20.5 7.2 1.4 143.8 104.0 118.2 34.570 3.310
9/14 25.0 7.2 1.7 120.0 58.8 78.0 27.183 2.071
10/17 22.0 7.2 1.5 158.9 115.5 125.8 36.128 3.545
11/27 13.5 7.2 1.5 170.9 155.3 160.0 36.870 5.180
12/13 21.0 71 1.8 174.5 128.1 144.5 36.848 4184
o 18.9 7.2 2.0 136.2 94.0 105.8 32.347 3.435
1/11 10.5 7.7 3.2 52.4 33.8 48.0 31.245 3.001
2/28 12.5 7.7 2.8 56.4 31.5 63.0 27.356 3.021
3/22 15.5 7.4 3.0 107.8 34.2 47.0 29.478 2.987
4/19 21.5 7.2 2.1 93.4 34.7 76.0 39.667 4.527
5/25 22.0 7.6 1.6 101.2 57.0 119.0 50.318 8.136
6/14 20.5 7.6 1.7 108.7 60.2 110.0 44.762 6.972
4 2323 59 7/19 21.5 7.7 1.3 92.0 40.5 78.0 41.627 6.627
8/22 22.0 7.2 1.8 99.4 46.7 72.0 36.224 5.324
9/14 25.0 71 1.3 58.9 40.0 66.0 41.063 7.306
10/17 23.5 7.3 1.9 98.4 541 82.0 34.227 6.240
11/27 15.5 7.5 2.1 80.0 44.6 76.0 23.470 2.480
12/13 23.5 7.3 1.4 95.7 51.0 87.0 33.542 6.104
o 10.5 7.4 2.0 87.0 44.0 77.0 36.082 5.227
e, e C pHE FAa9.

- 152 -



S F ¥y FESEEE HaE ME S S0 WE N 2let HeE
2. ol AHUIME £EFHE (2001H) (A=) (9 mg/ L)
wa | Man o ng 22 | 22 | pn| Do | BOD | cop | ss T-N T-p
1/11 11.0] 7.7 3.4 83.1 32.5 35.0 17.258 2.134
2/28 13.0] 7.5 2.9 67.8 38.4 41.0 17.321 2.156
3/22 15.5 7.6 2.8 86.4 415 38.0 18.542 2135
4/19 23.0 7.2 2.2 73.0 38.9 46.0 19.624 2.035
5/25 24.0 7.3 1.8 69.3 33.8 52.0 20.913 1.974
6/14 255 7.0 1.5 68.7 35.4 40.0 18.662 1.887
5 2dM= 4 7/19 27.5 71 1.6 72.4 42.0 46.0 19.254 1.966
8/22 26.5 6.9 1.4 65.4 38.0 40.0 17.240 1.624
9/14 28.0 6.9 1.6 90.1 35.8 68.0 14.852 1.705
10/17 24.0 7.3 1.5 105.2 37.5 78.0 23.563 2.035
11/27 21.0] 7.2 1.9 109.2 431 70.0 26.335 2.528
12/13 18.5 71 2.8 76.4 422 40.0 25.320 2.370
o 21.5 7.2 2.1 80.6 38.3 49.5 19.907 2.046
1/11 12.0] 7.6 3.8 79.2 39.8 86.0 28.354 2.485
2/28 13.0] 7.5 2.7 95.8 42.5 78.0 23.756 2.624
3/22 16.0] 7.2 2.9 103.1 541 87.0 30.215 3.354
4/19 18.5 7.3 1.6 105.4 56.4 93.0 28.652 3.735
5/25 21.5 7.5 1.4 110.7 56.8 97.0 30.898 3.647
6/14 23.5 7.2 1.2 101.1 57.4 90.0 31.020 3.529
6 INESE= 27 7/19 25.5 71 1.0 95.8 53.4 95.0 28.025 3.618
8/22 24.5 7.4 11 83.1 50.2 72.0 27.140 3.687
9/14 24.0 7.2 1.2 68.9 36.6 66.0 29.755 3.203
10/17 22.5 7.3 1.4 99.5 40.5 67.0 28.354 3.825
11/27 13.5 7.3 1.6 1011 48.9 86.0 27.640 3.420
12/13 11.5 7.6 2.2 108.4 521 91.0 29.711 3.745
o 18.8| 7.3 1.8 96.0 491 84.0 28.627 3.406
1/11 11.5 7.6 3.9 68.4 415 52.0 31.462 2.864
2/28 12.5 7.3 2.5 78.9 37.2 38.0 29.413 2.986
3/22 15.0 7.8 3.1 129.4 46.2 45.0 28.476 3.004
4/19 17.0] 7.4 1.5 136.5 49.5 54.0 28.645 3.128
5/25 21.0 7.3 1.2 98.3 50.4 68.0 28.382 3.215
6/14 225 7.2 11 96.2 48.4 60.0 28.549 3.305
7 =l 2bM 17 7/19 25.5 7.2 11 85.4 44.5 68.0 30.234 3.354
8/22 24.5 7.2 1.2 102.1 421 86.0 26.071 3.361
9/14 25.0 71 15 50.4 32.5 48.0 27.160 3.106
10/17 21.5 7.4 1.4 82.8 38.7 62.0 28.004 3.845
11/27 16.0] 7.3 1.6 122.3 455 127.0 32.018 4.202
12/13 14.0 7.2 2.5 108.3 44.4 112.0 33.180 4.200
o 18.8| 7.3 1.9 96.6 43.4 68.3 29.300 3.381
1/11 10.5 7.7 3.2 44.6 42.9 67.0 24.547 1.624
2/28 121 7.7 2.8 43.5 455 67.0 24.325 1.531
3/22 15.5 7.7 2.8 87.6 77.4 76.0 38.403 3.164
4/19 16.5 7.5 1.7 72.4 75.8 78.0 36.542 3.452
5/25 21.0 7.3 15 26.2 40.6 75.0 27.370 2.750
6/14 23.5 7.2 1.2 46.5 48.0 65.0 30.883 2.635
8 UM HH 15 7/19 24.5 71 1.1 4.7 40.2 64.0 30.122 2.541
8/22 26.0 71 1.0 40.5 52.0 59.0 31.057 2.842
9/14 25.5 7.2 1.2 35.3 30.1 52.0 31.548 2.611
10/17 23.0 7.3 1.2 52.0 54.2 62.0 33.471 3.191
11/27 14.6] 7.4 1.9 53.6 36.5 66.0 25.870 2.210
12/13 14.0] 7.5 2.3 65.0 65.7 77.0 35.441 3.654
o 18.9] 7.4 1.8 50.7 50.7 67.3 30.798 2.684
o, £ C, pHE FAH449.
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FLUTAN 2ASHATHE H127(2002)

2. StEEAHNME] =EEE (2001H) (HI£) (] - mg/ )
HE | HFXA ;_il-g T T2 pH [ DO BOD COD SS TN TP
1/11 10.0f 771 3.5 65.2 19.4 25.0 19.435 1.725
2/28 120 75 29 68.7 23.4 27.0 29.215 1.621
3/22 165 7.5 27 62.4 53.4 38.0 26.305 2.579
4/19 18.5| 7.4 26 66.5 50.6 46.0 39.671 3.195
5/25 21.5] 73] 3.2 62.3 43.9 58.0 43.760 2.568
6/14 25 72 25 58.0 48.7 50.0 38.952 3.253
9 PRl 10(1) 7/19 2401 72 21 54.4 44.8 46.0 37.360 2.964
8/22 255 741 1.8 43.5 4.2 53.0 35.620 2.548
9/14 265 741 2.0 35.8 27.0 44.0 40.266 2.519
10/17 23.5| 741 2.1 50.6 46.5 60.0 43.332 3.054
11/27 1.0 71 2.4 78.0 38.5 50.0 34.530 3.360
12/13 1.0 72 82 69.8 51.2 73.0 46.135 3.695
g 184 73] 2.6 59.6 40.7 47.5 36.215 2.757
1/11 1.0 76/ 3.8 62.8 30.4 32.0 23.134 2.435
2/28 125 76| 2.8 60.1 27.6 32.0 26.413 3.682
3/22 165 79 26 119.1 38.1 45.0 38.476 3.351
4/19 195 75 1.9 87.4 54.1 69.0 34.201 3.024
5/25 2100 74 1.4 90.2 57.9 71.0 26.326 3.571
6/14 23.00 73] 1.5 101.3 54.8 89.0 34.025 3.647
10 o abzkd 5 7/19 245 72 1.6 95.4 58.1 78.0 32.012 3.452
8/22 2565 7.4 1.5 86.7 56.8 65.0 29.631 3.027
9/14 255 741 1.6 53.4 37.5 54.0 29.394 2.851
10/17 235 72 1.8 94.6 39.8 37.0 32.787 2.864
11/27 185 72 1.4 84.0 45.1 68.0 30.240 3.050
12/13 120 74 1.3 105.2 37.5 74.0 36.668 3.521
g 189 74 1.9 86.7 44.7 59.5 31.109 3.206
1/11 1.5 75 34 78.4 27.8 48.0 37.251 2.864
2/28 120 78 27 78.9 28.3 61.0 34.970 3.315
3/22 16.0f 7.5 2.8 89.3 41.0 67.0 29.221 2.999
4/19 180 73] 24 85.4 52.3 142.1 31.251 3.051
5/25 21.00 73] 1.9 93.7 60.7 120.0] 29.009 3.116
6/14 23.00 75 1.5 86.0 54.8 161.5) 28.457 3.015
1 oratzid 4 7/19 2560 72| 1.3 78.3 58.9 85.4 33.215 3.521
8/22 240 73] 1.4 91.3 63.4 100.5] 28.154 2.745
9/14 245 72 1.6 56.5 40.2 118.0] 28.393 2.822
10/17 1900 70 1.8 85.4 39.4 110.5) 24.584 3.101
11/27 95 73 19 89.3 49.4 106.0, 32.930 3.210
12/13 100f 73 1.9 741 57.1 1141 21.215 2.690
g 178 7.3 21 82.2 47.8 102.8] 29.888 3.307

(2001. 12. 31)

7o RART | FA | dedd | @R | dAT | #97
1dswz() 318 315 321 307 312 321
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