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A7t &8Ea gt

Elnpriel AF EAAAEE 197830 S35 7 Fol, g+
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EGEAT L) - SFEEA (L] LR AY g HAe
9,899hao|t}. A4S 273,000m/LolH, A 2|4 Bl el L EI) 2
R o] 3 24800m/LS AA - A AAG] A3 A0F 7] - A
A 27]) A=A EFTHE =Yske] AETA A F PAC(Poly aluminum
Chloride)E #7}sta R+ Eass A ogg & A
9,800m /L& =B =H|(Fk ib)&<ell, 15,000m/L-S ElnprFel E)IN S
o st ek 3 Euptel (RN ST BFAFCZEE <F 10kn
e & A7 A7RKTINS sHfA 842 FaE L Utk BRTe
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T = T d(ng/L) B4 (ng/L) AFESZTw/L) | =30l oFt BFRT FEIIE
BOD(ng/L) 220 2 1 25 olst
COD(ng/L) 110 9 6
T-Nng/L) 34 11 11 30 ofst
T-Plag/L) 45 07 02 30 olst
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F 30kmolth. B R H(FIIN) RS A FFEANE S Zrtol gVl 4
N obAbeHERA| IR 7HA 2] ZHA - 18k, A2 13,200m/2
ojth. & ofAbHAIRE ¢ R EdHE B HFA R ek
HINZ WREch
wH = (#kab) & vkzvel 2HiA ) Bhbrkel 31 8 7] el
2 A A AHrAQ] wr erErkib) SRR B4E EF VM
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(Z 2-12) rH|ZH|(BAEES, ElPIKEINST H A7l (Fids sEHE

pH BOD(m/L) | SSg/A) | T-N@me/D) | T-Plag/L)

ElOltoHZ ) e 6.7~69 2 2 98 10
MR SMUME" | oxgaia | 871 1 1 94 03
o= 7.0~74 17 5 105 05
= 'E;,'(\%Mi) z= 7174 19 8 116 06
o TES 74~75 14 8 - -
ShlyLelE]l) &% 6.8~7.2 14 2 99 05
Ca z= 7274 12 (15 104 04
MFIKFI) AR 73~75 13 (16 102 04
g 512 6.3-7.4 19 37 - 06

1) ERE 32ARIRIE(20

of 7HE, SR ST
2) BHATH $E2 2240 FARMAT002AT, EIT HFTI)

Bl FSHCEII 35St B R S5 SRt S5l R
Sgert B o R dgol A uhe H4E ok ek ER ul Y 5 29
% Sud WA Jenz AREEE e YR fAR o
Al Bast w ek EE S Hel 929 2 A7)
FABE TR, el BINSE SRR gHeka ot mg
A9 B b EI IS A7 e Belel JASE Y ¢S el o

i

3ta Ut}

2) 2RE) 371 ol ARyaard

SRS B2 ARG - FF7EeR ), vT=7heH R
“l), 11‘317}94’(7:‘?”)1: AEAYFE AWNE] ATAA D F4] Aho]9

o 28y TAIS] mE el 4R FAYE Fulgol] Ho] FRlE
FHZro 2 RE HojA A ittt o] Wi TR EAE 1995 5-E
ARFEAFCRZ QAolo|EAEANYANE AN =X eld QPSS F
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Fod 1995\ 3Yo &
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(& 2-13) 2x[0}0|(E&) SMMUME nEx2|et xR 71 8t 42

oH BOD | COD SS DO T-N T-P | &8
(ng/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (m/E)
2x|ofo|X2 IR} g4 6.1-6.8 1 8 04 - 127 16
HnEslerassle | URT 6974 2 8 1 LA IRE I
(BB 517 - 21 | 66 4 48 ’
ol 22tet gz’ |68-75| 2 8 1 LI L PO
(82)1) == - 25 | 68 5 5.1 '
wof7het uET |6875] 2 8 1 L2 I
BN 5122 - 24 | 70 3 46 ’
1) PEANYARQR002AE, CTIT SlTED AIMTZ|S)
2) 3359 Y A5l FEEHANR0020H, 2T AT

2. RAEHHCRBU) slEk=r R IDS] A =4 A

lehe L (FR IR & 15 33 ot (ERINF Al <, A
EW% frao e APAQ =A sHolth o] F9Le QAR
3] 7 LA (HORBH), oFQAIGVE)A AA 9lom f9 Hye
53.49km2°]‘jr. HA dlehertel T EI)FAE oktEZI AN F 5t
F ARG eH, o] F9& ofntEsFole] HEolQth AFA R =
FAk RTINS ol JiEE o] @3 iRl e, 19551 FHbRE] FA4 %
ZAB}] oJste] AT FERAY T2 YAISE I o] = Qlsto]
o

7P Q7 ogh e dFstgo] Frkete] A Wknl v A A sl §
e bR AE LA EZ ] A FAIZE] AoRAl Hof 4] &
A atA tshE At

19803 3] 2h=7 kR T ) Il)oh*ﬂﬂ*u Al S-S 320,000m/L 0] 2L

3HF vt A 2432 240,000m /L], B7] - 5715 HA0)T Ea}om
2 20,000m/L S olulrkek(4, etk EI)E WE-etTh

38 ICAMAE 0|23 ASA| AIHY SRS Sl



(Z 2-14) sl2tcIleh(FEstrr a8l AO+2a olnt = sHH3F4E (20043 %)

= ol | oEn | 24 | "@ | ojopieis)- Zopleis) AR 43
EANE o 100+ 46 83+
pH - 78 73 58~86
SS mg/L 9 3 5 -
BOD mg/L 26 32 12
C-BOD mg/L 70 24 38 <10
COD mg/L 15 78 12 -
T-N mg/L 22 88 15 -
NH,"-N mg/L 20 02 8.7
NO.-N mg/L 2.1 0,02 057
NOs-N mg/L 11 ND 45
T-P mg/L 23 0.31 1.1
= H/ent 640 50 250 <1,000
e mg/L ND ND ND -

QAAIRE TMeptkERI) §9 £487 AA 1F BF
ueh Lshsh $A9 Hopksh K9S thdow AgEe] Z4 + 9
87} 972 3EA7) A9, % 2 £a9 AN musta oot
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& 01197 $471% CHYe 2Ye B da ok
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Ay 0
x

£ 43 (21000)

CTL I T T IETE £ T Slebe 7ot st4aiElF
(1.2m%/s) ZE = .

olebeoiet 24z

87%tm3/Y
(1.0m3/s)

=4
17%tm3/d
(0.2m?/s)
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3. Alcpo] (i) &) P 724K
1) SPRVYEIE Jrefet skeafeleo] AellE

Attol Aol = 571 strAgAlde] vk 1 & 2as EFE84E
Holr, 1993 o] A - S3H 3| 2AZFHEHII)E SAE, 19983 HE
VeEa e 2971(ERF)B IE, 2813 2003F 39 HE JHEEa Q)
= hloprtel g st & 3/ Aol =AY E ki Sith

S| 2 A 7Feb ShAlE o] WFRAQL S| ZAZ ek Aldtol Ao FAIH-E B
2 oA B FAEY AAGH o] dol slom didHE ARl
Asdit), Alttol A= o] 24 7keke] A& Hasta the Aol @

AF7] A 1974300 o|n] Te| =AMk} HR/E A= X8, E AE
SFATY.

Z# o= BOD9 A9 111 th&& YERl= TOC7t A|A = o 3lom A

2 Al lixﬂﬂg‘r% Z2=Ao] TOC 3mg/Lo]sto]Qlom o] AL 2ol A4
o 293 7«07t AT F Sle R ] FAATEoR

7] B

ok
%éi]ﬂ TOC nyLZ A AT Eak Alalo] A= ToCet

|(

i
R

{0

ol

o] ODZ A
2 AAste] BT & Uk Aoz A4tk o] £471F0] BE FABA
7 Zﬂ%ﬂ A 8] Setel SRl wek PREe FEE FAISHE
FYTAR S A stel, S fFol 4445 a8n MEFYe] B
4% W SEAA) GAAAEE S, ZAAE BRAT B
: = A4

2 0.1ppm ©J8}, 2=, A&, 7] 5ol thsf 3 =A7keke] &
RBIA71A] edotof sk Aoz AaiA sl

o] ZAl| 7kt g shAlEl o] W71 BOD 3mg/Lel™ o] & wEatr] 9
M sneAe)rt estng Al edHe QES Fo 97] - a1

FERYAIANL 2H S TYaAT) Ee 250 AL AMu] 2 fA B

PH

287} =25k 3k B ] gkl 1 A 2 COD Al AEII} #of
U @Az UA e 0EAES Agsigi.

M2z 2 -of Al 41



2) 5|2 Al7kel el el o) Aeleis

S| ZA 7t A St E = 8] 247k} AR B 5456] Z18E o}
SuFH(FHEEE) o] (E)A Tl fIXeta itk o] G stAlE = Mo 24
7kl 72 A7l Zdl, ol wet AAska 19880l shreAtg o] 917t
£ no} 19890 2HE3kl o, 1993 490l S E A} £k 3] 2A|7)
oto] £4Z B Y3l ¥FS2 S BOD 3mg/L ©]3l, SS SmgLE A%
DE=A T QDA B7] - e EUA R R A AN EL S
feistl o &exAe] AL 19939 10€ 38 7HesE 1 ok
ol B i B WHRTY FHESH e <k 2-15>9 2o
o, ZshlE e M 4rt BREE s 2A71eke] FE-L <3 2-16>] Ve
k.

(

g
o
=

(£ 2-15) 3|ZAZIAH(EHRI) HetdEll Rl o WRHE

= ol el e e
2003 170 10
BOD 3 o3t
(mg/L) 2004 160 09
2003 170 1 ojg
SS 5 o3}
(ng/L) 2004 170 1 ojgt
TN 2003 34 2
(mg/L) 2004 33 2
TP 2003 392 0.76
(mg/L) 2004 391 0.66
Cloj2AlE 2003 0.24 0.0021
- 10 ols}
(pg - TEQ/L) 2004 0.13 0.0045

42 ISRMSE 0S8 MBAl AIHO SRS HEgot



(E 2-16) 3|ZAIZkAH(#NNS St 4H

2= olETE oy Z|cH Z| A
oz 0| | 0| 3| O|=|A4 0| |
pH 72 79 77 72 75 79 72
BOD(ug/L) 08 05 08 07 07 08 05
CODyifng/L) 23 28 32 22 26 32 22
SS(ng/L) 48 27 10 11 24 48 10
CHEZZ40HmY) | (300) 120 (3012 | (30(6) 37 120 6
T-N(ng/L) 048 043 061 059 053 0,61 043
T-P(ng/L) (005 (005 (005 (005 (005 | (005 | (005
EA|E(cm) Y100 Y100 »100 »100 »100 »100 Y100
A20(2{ng/L) 12 8 10 21 12,75 21 8
() 13 10 7 5 8.75 13 5
EF(NTU) 26 16 10 06 15 26 06

4. F27HHARZIND

T2kt 1eek Sl okt Al ATz Er RIS &
FHol YR8t ot FIHEA L oF 56.6kn, 972 °F 17.0knE 1531
AA E=R=HGUER) Pl 2SR GREERT) HF 5l o] 21, Alolejuba (K
TR ol Pl (AR, = ZAFIAI (), AbkakAl (i), 7Feka
AA OB 4AI () 1 pEEE f3t8ted, A7 ZRehcrmse el

FE7bbe T2 40kndel A8 19653 FE A8t wE Q1
o] FA5(19554 2391820001 96HE) 0 2 A @ o] 7l&3tE o] g
737 A=pd ZAb A 1983 F-E 1985Wd7bA] H2ke] b 1(Worst 1),
1991978 19937441 = Fote] s 2(Worst 2)¢] EH S kT

M2z 2 -of Al 43



D $4eel 24

T27bole] TEW(AEME) A-Y FE 19801 0.59m'/seco] 2L,
200000l = HFHA e Ao} st ot nlo]dl A(by-pass)Z 23
22 A9 fFFo] 0.18m/sec F LT oMt IHER 1980 2
S B3ob7] falAE 041m/sece] 4] 8t HUTh H
So], T2 AFAA= 0.11m'/secd] ARV FE=8e] 7] w2
& 283 041m'/sec~0.52m'/sec’} A3t FFdolng 43S

0.45m'/secE A% 35t

f

(¢}

2) shrEAlRg) e

19923 F 2719} 813 & A slat
Azl o)t B A
Q7HE ot 199337 Mgl A5atgich

(1) 17] Alg
o7tk RN el st eA e ekl Fheka
A E]=A E‘r(iﬁE/T) Eaacy aﬂﬂ%u SF=4] 2] 95(BOD=10mg/L)

39,000m/9 S 53t

—&5 7RA] 11998 5€
—F8 A FF HEFET Y
Z27le} WRZHA(L = 12.5kn, ¥7 700mm)

EF0) (FFEARD)

T

44 DERMMRE 0|83 MSAl RIHS| FAITY ol

0.



(2 271 AlS

ofg}7tel b LAY Tt nEA e E
St 2l (BOD=5mg/L) S &3ttt

—%= A 12001 49

—F8 AA A E

—Ag] B R + oF

—A2 59 :39,000m/2

rt

J% J>

FRANNNE ARz 2486 Tl Be A AAstn
on], 1 FANE FUGAS FHCR & HAPLDE, =g
AAZ| D FHAQ 4, SeAe 5o 478529 Aol §& Tt
s s aA el 2o Bk on), 1 23t 5 kohd ¥ 100802 A
EEL

M2z 2 -of Al 45
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MN2A 4l SAVIATE 3 SPHES

A ASA 471 S8 83 R IENAY

1. A&A] 47] EAA8AE 3}

1[‘

Nerdle £ A 8% s815m/AQl 47le] BAAAE 7} 715 3 9]
o2 BAMAEEZ B <18 3157} Qo] ZHEAAAE} 171%
m/Y, SEAEAYAE 7} 1109m/L, A GEAYAE7F 2009m/Y, 18]
3 A EAYAE7F 1009 m'/L o] T}

4 BARAE S FAAE 3,142,550m0] 8], A FBALAE 7} 34%,
A EANNE 7} 29%, ZLEAANE 7} 25%, L] A EA A AE 7}
12%2 A8 o)

o

H3Z MEAl 47 EFMME ¥ SHEEE 49



=¥ XIS DYN AME 673WKN
:59.20km*

—_——

v

HIIEHEH
Nanji §.T.C

MEEHEWH
Seonam S.T.C

suaEnumE | |

Joongang S.T.C

*fl_ N:UMF OIRE 919K

= AN :120.07km*
AU : 2008 /Y
HATA: PN, WA, I, 3V, X
S5 2U7 oUW NE
BB UVIE 97 1IN

EHSHYUH
Tancheon S.T.C i

(3% 3-1) MSAl SAdHE A&

2. AR ez =4

(£ 3-1) MSASMEAE Ha|+d 8

<% N:YEF SUE 7380
= HARH : 108.13km"

ME. BHAET
§ 017 2

- BOD COoD ss TN TP TP it
(mg/L) (mg/L) (mg/L) (mg/L) (ng/L) (7H/ml)
gt2a axgi= | 20 ofsh | 40 Ofst | 20 ofst | 60 ofst g olst | 3,000 ols
(EEIF) (10) (40) (10) (20) (2 0lsh) | (3,000 OJs})
= 164 139 6.4 18,147 1.349 560
EbX 11.0 124 69 20,154 1,097 992
Mt 116 16 53 20,080 1.740 1,369
| 106 105 38 15237 1,399 529

A2 0 MSA| EXR|AAIHDH2007)

50 DEXMEE 0|2

8% M2A| XEY RIS Haol



e e, Ay G EAYAE S 28] BOD 5= 247} 16.4mg/L,

T 1
Omg/L, 11.6mg/L, 10.6mg/LE, 20083 1¥ 195HE 73ld WH+ 4
of m|A] ¥l itk wetH FFFIo R WREHE AHEge 4

A7E BRSFAZ XS] YA <FE 3-2>~<E 3-5>A AA|H
DEA YA S 2013974 SEdto]of sy 1 & Ao Aol
5ol gy e7d

2) 471 SXHEME nTXEIAM AlEAE
SHEARAE 9 straeae] 43

—AF3717F 007~134d

—

(E 3-2) SEMMME DTx{2|AlMd £Q

7= Al (42H2Y) M=
ZAIH| 289,960 & 880w/ 2 AJMBCHE 258hn Y SA}
08| 13,730 M EA W PUASRAERY, ofnt 5) Sk
‘094 45,003 15 220k /2 A2 J|E1xE &
104 56,025 D& 208hn/Y AR, AMHONE E3 W TZET
14 47,025 Ik 220km /Y &2, A|MECHE PEES
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25 L=46, H=17 15,000 288
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3|05 e | e2000 | 118 e 71000 | 136 | ch=xis
M= |61000 | 117
- - 2N EA
+ w&%gg, 79000 | 152 Qi’s%sm' 113000| 216 T;Ajd Zi:ggg 11209
2 (8% 58 75000 | 140 | 222 leso0| 123 | 4 |s9000| 10
S| e | O o= |* Sl
2| =a [e7000]| 129 S, AF | 71,000 | 136 [EAM, HZ {40000 9
| - - - P 67,000 | 129 - - -
162 IZ=XMTE 0|83 MBAl XMl RAIFE R0t



(£ 5-6) a2y H2|lazt

s =7 PAC t= 2F H= PAC+2ZE
HAN(HA S| 5| MBf=pR]) [] X o o
e (=) ° o o
202 AHEM|(MBAS) [ug/L] X A A
&2 [mg/L] O X ©)
Bl NTU] 0 ° o
SS [/ o o
COD [mg/L] o o o
BOD [mg/L] o o
ATU-BOD [mg/L] o o
TOC [mg/L] o o
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T8 FALTFE FFot7] st ¥4 <) E24 (Benefit/Cost Analysis)<

olgat] AFA - AAH F g Blagtown 7t shrlel Heo] Bl

(E 5-11) AAHY MY 42 SR

ESS HEZ

R LRIA 63,4688 2l/km
M3 - =5H|, S| 2 501& e x 12711 ¢
FAIZZHIRIZIED ARH 136,4148 Bl/km

—

(E 5-12) sfHY Al oizt +x/Hg

. Melern [ gximpyl | wR-pEw|, | gz A
st in) e | sesimen) | @e) (@A)
EEH 1.00 63,468 30,012 136,414 229,894
EEleS| 1.19 75,627 30,012 162,333 267,872
SO0|H 544 345,266 30,012 742,092 1,117,370
oS 1.60 101,549 30,012 218,262 349,823
558 153 97,106 30,012 208,713 335,831
zlelr ] 469 297,665 30,012 639,782 967,459
JUEFS! 475 301,473 30,012 647,966 979,451
=t 152 96,471 30,012 207,349 333,832
R 123 78,066 30,012 167,789 275,867
CEH 710 450,623 30,012 968,539 1,449,174
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o 3,562.49 ¢ 3

HIZHA Ho A Tooomg X sEelE HSAIM S 018 FUU(H)
(E 5-14) slMd ZNH HY
ol Y 0|8 FoI(E/g) 017t o8 FAl(H/ ) SHE/H)
=E8 ) 3,000 36,000 1,082,464
B5Hx 4,000 48,000 1,709,952
20[# 8,000 96,000 3,419,904
=Y 2,000 24,000 854,976
254 3,000 36,000 1,282,464
ofolH 4,000 48,000 1,709,952
N2 4,000 48,000 1,709,952
=t 4,000 48,000 1,709,952
oreix 1,600 19,200 683,981
=2 9,000 108,000 3,847,392
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AL FAAGT FAA AL o] &t AL 4.5%2 A&t A
AL F 20074 vl 8 A S AABIGTE s vl A EA R
T <# 5-15>~<i# 524>9f Zom, 7} spdo| H§UY BAHHE <&
5-25>9} 2t}

(% 5-15) T2H HI2H 24

-1 715X} 1,517,400 1.0000 1,517,400 -1,617,400

0 2007 2,810,000 1.0000 - 2,810,000 -2,810,000

1 2008 2,810,000 0.9569 - 2,688,995 2,688,995

2 2009 1,601,138 09157 - 1,466,210 -1,466,210

3 2010 | 1,282,464 229,894 0.8763 1,123,818 201,455 922,363

4 2011 | 1,282,464 229,894 0.8386 1,075,424 192,780 882,644

5 2012 | 1,282,464 229,894 0.8025 1,029,114 184,478 844,635

6 2013 | 1,282,464 229,894 0.7679 984,798 176,534 808,264

7 2014 | 1,282,464 229,894 0.7348 942,391 168,932 773,458

8 2015 | 1,282,464 229,894 0.7032 901,809 161,658 740,151

9 2016 | 1,282,464 229,894 0.6729 862,975 154,696 708,279

10 2017 1,282,464 229,894 0.6439 825,814 148,035 677,778

11 2018 1,282,464 229,894 06162 790,252 141,660 648,592

12 2019 | 1,282,464 229,894 0.6897 756,222 135,560 620,662

13 2020 | 1,282,464 229,894 0.5643 723,658 129,722 593,935

14 2021 1,282,464 229,894 0.56400 692,495 124,136 568,359

15 2022 | 1,282,464 229,894 05167 662,675 118,790 543,884

16 | 2023 | 1,282,464 229,894 0.4945 634,139 113,675 520,463

17 2024 | 1,282,464 229,894 04732 606,831 108,780 498,051

18 | 2025 | 1,282,464 229,894 0.4528 580,700 104,096 476,604

19 2026 | 1,282,464 229,894 0.4333 555,693 99,613 456,080

20 2027 | 1,282,464 229,894 0.4146 531,764 95,323 436,440

21 2028 | 1,282,464 229,894 0.3968 508,865 91,219 417,646

22 2029 | 1,282,464 229,894 03797 486,952 87,290 399,661

A 13,336,418 15,276,399 11,221,046 4,065,352
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(% 5-16) Wstd H|ZHY ZA

o 2% | g | mm | e | om | em | em
1 | 71=x 1,085,580 | 1.0000 - 1985580 | -1,985580
0 | 2007 1838500 | 1.0000 - 1,838,500 | -1,838,500
1 | 2008 1838500 | 09569 - 1,759,330 | -1,759,330
2 | 2009 2,095,154 | 09157 - 1918595 | -1,918,595
3 | 2010 1838500 | 08763 - 1,611,071 | -1,611,071
4 | 2011 1,838,500 | 08386 - 1541695 | -1,541,695
5 | 2012 | 1709952 | 267,871 08025 | 1,372,152 214,953 1,157,198
6 | 2013 | 1709952 | 267,871 07679 | 1,313,064 205,697 1,107,367
7 | 2014 | 1709952 | 267871 07348 | 1,256,521 196,839 1,059,681
8 | 2015 | 1709952 | 267,871 07032 | 1,202,412 188,363 1,014,049
9 | 2016 | 1709952 | 267,871 06729 | 1,150,634 180,251 970,382
10 | 2017 | 1,700952 | 267871 06439 | 1,101,085 172,489 928,595
11 | 2018 | 1,700952 | 267,871 06162 | 1,053,670 165,062 888,608
12 | 2019 | 1,700952 | 267,871 05897 | 1,008,296 157,954 850,342
13 | 2020 | 1,700952 | 267,871 05643 | 964,877 151,152 813,725
14 | 2021 | 1,709952 | 267,871 05400 | 923327 144,643 778,684
15 | 2022 | 1,700952 | 267,871 05167 | 883567 138,414 745,152
16 | 2023 | 1,709952 | 267,871 04945 | 845518 132,454 713,064
17 | 2024 | 1709952 | 267,871 04732 | 809,108 126,750 682,358
18 | 2025 | 1,709952 | 267,871 04528 | 774,266 121,292 652,974
19 | 2026 | 1,709952 | 267,871 04333 | 740,925 116,069 624,856
20 | 2027 | 1709952 | 267871 04146 | 709,019 111,071 597,948
21 | 2028 | 1709952 | 267871 03968 | 678487 106,288 572,199
22 | 2029 | 1709952 | 267,871 03797 | 649,270 101,711 547 559
23 | 2030 | 1700952 | 267871 03634 | 621,311 97,331 523,980
24 | 2031 | 1709952 | 267,871 08477 | 594,556 93,139 501,416
A 16,792,166 18652,075 | 13,576,702 | 5075372
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(E 5-17) S0/ H|BHY &M

o) o5 | G | wm | s | em | em | mw
1 | 7Ex 2,511,000 | 10000 - 2511000 | -2,511,000
0 | 2007 4,650,000 | 10000 - 4,650,000 | -4,650,000
1 | 2008 2,325,000 | 09569 - 2224880 | -2,224,880
2 | 2009 2,649,570 | 09157 - 2426200 | -2,426,290
3 | 2010 2,325,000 | 08763 - 2,037,389 | -2,037,389
4 | 2011 | 3419904 | 1117370 | 08386 | 2,867,799 936,983 1,030,815
5 | 2012 | 3419904 | 1117370 | 08025 | 2,744,305 896,634 1,847,670
6 | 2013 | 3419904 | 1,117,370 | 07679 | 2,626,129 858,023 1,768,105
7 | 2014 | 3419904 | 1117370 | 07348 | 2,513,042 821,075 1,691,967
8 | 2015 | 3419904 | 1117370 | 07032 | 2,404,825 785,718 1,619,107
9 | 2016 | 3419904 | 1117370 | 06729 | 2,301,268 751,883 1,549,385
10 | 2017 | 3419904 | 1,117,370 | 06439 | 2,202,170 719,505 1,482,665
11 | 2018 | 3419904 | 1,117,370 | 06162 | 2,107,340 688,522 1418818
12 | 2019 | 3419904 | 1,117,370 | 05897 | 2,016,593 658,872 1,357,721
13 | 2020 | 3419904 | 1,117,370 | 05643 | 1,929,754 630,500 1,299,254
14 | 2021 | 3419904 | 1,117,370 | 05400 | 1,846,655 603,349 1,243,305
15 | 2022 | 3419904 | 1,117,370 | 05167 | 1,767,134 577,367 1,189,766
16 | 2023 | 3419904 | 1,117,370 | 04945 | 1,691,037 552,505 1,138,532
17 | 2024 | 3419904 | 1,117,370 | 04732 | 1618217 508,713 1,089,504
18 | 2025 | 3419904 | 1,117,370 | 04528 | 1548533 505,945 1,042,588
19 | 2026 | 3419904 | 1,117,370 | 04333 | 1,481,850 484,158 997,692
20 | 2027 | 3419904 | 1117370 | 04146 | 1418038 463,309 954,729
21 | 2028 | 3419904 | 1,117,370 | 03968 | 1,356,974 443358 913,616
22 | 2029 | 3419904 | 1,117,370 | 03797 | 1,298,540 424,266 874,274
23 | 2030 | 3419904 | 1,117,370 | 03634 | 1,242,622 405,996 836,625
A 36,807,971 38,982,837 | 26586250 | 12,396,587
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(% 5-18) X HIEHY 24

o) 85 | o | mm | e | me | me | mw
1 | 7Ex 504,900 | 1.0000 - 504,900 -504,900
0 | 2011 935000 | 1.0000 - 935,000 -935,000
1 | 2012 935000 | 09569 - 894,736 -894,736
2 | 2013 532,763 | 09157 - 487,867 -487 867
3 | 2014 | 854976 | 849,823 | 08763 | 749212 306,548 442,663
4 | 2015 | 854976 | 349823 | 08386 | 716,949 293,348 423 601
5 | 2016 | 854976 | 349823 | 08025 | 686,076 280,715 405,360
6 | 2017 | 854976 | 349823 | 07679 | 656532 268,627 387,904
7 | 2018 | 854976 | 349823 | 07348 | 628260 257,060 371,200
8 | 2019 | 854976 | 349823 | 07032 | 601,206 245,990 355,215
9 | 2020 | 854976 | 349823 | 06729 | 575317 235,397 339,919
10 | 2021 | 854976 | 349823 | 06439 | 550542 225260 325,281
11 | 2022 | 854976 | 349823 | 06162 | 526835 215,560 311,274
12 | 2023 | 854976 | 349823 | 05897 | 504,148 206,278 297,870
13 | 2024 | 854976 | 349823 | 05643 | 482438 197,395 285,043
14 | 2005 | 854976 | 349823 | 05400 | 461,663 188,895 272,768
15 | 2026 | 854976 | 349823 | 05167 | 441,783 180,760 261,022
16 | 2027 | 854976 | 349,823 | 04945 | 422,759 172,976 249,782
17 | 2028 | 854976 | 349823 | 04732 | 404554 165,528 239,026
18 | 2029 | 854976 | 349823 | 04528 | 387,133 158,400 208,733
19 | 2030 | 854976 | 349823 | 04333 | 870,462 151,579 218,883
20 | 2031 | 854976 | 349823 | 04146 | 354,509 145,051 209,458
21 | 2082 | 854976 | 349823 | 03968 | 339,243 138,805 200,438
22 | 2033 | 854976 | 349823 | 03797 | 324,635 132,828 191,806
A 9,004,127 10,184,266 | 6,989,512 | 3,194,753
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A
o) o= | G | m | aow | mm | em | em
- | =R 1,134,000 | 1.0000 - 1,134,000 | -1,134,000
0 | 2007 | 1282464 | 21100000 | 10000 - 2,100,000 | -2,100,000
1 | 2008 | 1,282,464 | 2,100,000 | 09569 - 2,009,569 | -2,009,569
2 | 2009 | 1282464 | 1196580 | 09157 - 1,005,744 | -1,005,744
3 | 2010 | 1282464 | 335831 08763 | 1123818 | 204287 829,530
4 | 2011 | 1282464 | 335831 08386 | 1075424 | 281615 793,809
5 | 2012 | 1282464 | 335831 08025 | 1,029,114 | 269488 759,626
6 | 2013 | 1282464 | 335831 07679 | 984,798 257,883 726,915
7 | 2014 | 1282464 | 335831 07348 | 942,391 246,778 695,612
8 | 2015 | 1282464 | 335831 07032 | 901,809 236,151 665,657
9 | 2016 | 1282464 | 335831 06729 | 862,975 205,982 636,993
10 | 2017 | 1282464 | 335831 06439 | 825814 216,251 609,562
11 | 2018 | 1282464 | 335831 06162 | 790,252 206,938 538,313
12 | 2019 | 1282464 | 335831 05897 | 756,222 198,027 558,195
13 | 2020 | 1,282,464 | 335831 05643 | 723658 189,500 534,157
14 | 2021 | 1282464 | 335831 05400 | 692,495 181,339 511,155
15 | 2022 | 1282464 | 335831 05167 | 662,675 173,530 489,144
16 | 2023 | 1282464 | 335831 04945 | 634,139 166,058 468,080
17 | 2024 | 1282464 | 335831 04732 | 606,831 158,907 447,924
18 | 2025 | 1282464 | 335831 04528 | 580,700 152,064 428,635
19 | 2026 | 1282464 | 335831 04333 | 555693 145516 410,177
20 | 2027 | 1282464 | 335831 04146 | 531764 139,250 392,514
21 | 2028 | 1282464 | 335831 03968 | 508865 133,253 375,611
22 | 2029 | 1282464 | 335831 03797 | 486,952 127,515 350,437
A 13,247,208 15276399 | 10,339,656 | 4,936,743
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(E 5-20) O{o|d H|IEHY 24

il Bl I - = - e
1 | 7Ex 696,600 | 1,000 - 696,600 -696,600
0 | 2011 1,290,000 | 10000 - 1,200,000 | -1,290,000
1 | 2012 1,290,000 | 09569 - 1,234,449 | -1,234,449
2 | 2013 735042 | 09157 - 673,099 -673,099
3 | 2014 | 1709952 | 967458 | 08763 | 1498425 | 847,780 650,644
4 | 2015 | 1700952 | 967458 | 08386 | 1433899 | 811,273 622,626
5 | 2016 | 1709952 | 967458 | 08025 | 1,372,152 | 776,338 595,814
6 | 2017 | 1700952 | 967458 | 07679 | 1313064 | 742907 570,157
7 | 2018 | 1700952 | 967458 | 07348 | 1,256,521 710,916 545,605
8 | 2019 | 1709952 | 967458 | 07032 | 1202412 | 680,302 522,110
9 | 2020 | 1709952 | 967458 | 06729 | 1,150,634 | 651,007 499,627
10 | 2021 | 1,700952 | 967458 | 06439 | 1,101,085 | 622,973 478,112
11 | 2022 | 1700952 | 967458 | 06162 | 1053670 | 596,146 457523
12 | 2003 | 1700952 | 967458 | 05897 | 1008296 | 570475 437,821
13 | 2024 | 1709952 | 967458 | 05643 | 964,877 545,909 418967
14 | 2025 | 1709952 | 967458 | 05400 | 923327 522,401 400,926
15 | 2026 | 1700952 | 967458 | 05167 | 883,567 499905 | 383,661
16 | 2027 | 1,700952 | 967,458 | 04945 | 845518, 478,378 367,140
17 | 2028 | 1,700952 | 967,458 | 04732 | 809,108 457,778 351,330
18 | 2029 | 1700952 | 967,458 | 04528 | 774,266 438,065 336,201
19 | 2030 | 1709952 | 967,458 | 04333 | 740925 419,201 321,723
20 | 2031 | 1709952 | 967458 | 04146 | 709,019 401,149 307,869
21 | 2082 | 1709952 | 967,458 | 03968 | 678487 383,875 294,612
22 | 2033 | 1709952 | 967,458 | 03797 | 649270 367,344 281,925
A 23,360,813 20368532 | 15418281 | 4,950,251
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(E 5-21) A=Y HISHY 24

) 95 | ow | @w | v | @ | ew | Cew
-1 71 731,700 1,0000 - 731,700 -731,700
0 2012 1,355,000 1,0000 - 1,355,000 -1,355,000
1 2013 1,355,000 0,9569 - 1,296,650 -1,296,650
2 2014 772,079 09157 - 707,015 -707,015
3 2015 1,709,952 979,451 08763 1,498,425 858,290 640,135
4 | 2016 | 1,709,952 979,451 08386 | 1,433,899 821,330 612,569
5 2017 | 1,709,952 979,451 0.8025 1,372,152 785,961 586,190
6 | 2018 | 1,709,952 979,451 0.7679 1,313,064 752,116 560,948
7 2019 1,709,952 979,451 0.7348 1,256,521 719,728 536,792
8 2020 | 1,709,952 979,451 0.7032 1,202,412 688,735 513,677
9 2021 1,709,952 979,451 0.6729 1,150,634 659,077 491,557
10 | 2022 1,709,952 979,451 0.6439 1,101,085 630,695 470,389
1 2023 1,709,952 979,451 06162 1,053,670 603,536 450,133
12 2024 1,709,952 979,451 0.5897 1,008,296 577,647 430,749
13 | 2025 1,709,952 979,451 0.5643 964,877 552,676 412,200
14 | 2026 | 1,709,952 979,451 0.5400 923,327 528,877 394,450
15 | 2027 1,709,952 979,451 05167 883,567 506,102 377,464
16 | 2028 | 1,709,952 979,451 0.4945 845,518 484,308 361,210
17 | 2029 | 1,709,952 979,451 04732 809,108 463,453 345,655
18 | 2030 | 1,709,952 979,451 0.4528 774,266 443 496 330,770
19 | 2031 1,709,952 979,451 0.4333 740,925 424,398 316,527
20 | 2032 1,709,952 979,451 04146 709,019 406,122 302,896
21 2033 1,709,952 979,451 0.3968 678,487 388,634 289,853
22 2034 1,709,952 979,451 0.3797 649,270 371,898 277,371
Al 23,802,809 20,368,532 | 15,757,354 4611177

5% DEMMSE 083 SHRAIES 33t 185



(E 5-22) YA H|IZHY EM

o) 8% | fo | m | asw | em | em | em
1 | 7Ex 6,468,000 | 10000 - 6,468000 | -6,468,000
0 | 2009 4200000 | 10000 - 4200000 | -4,200,000
1 | 2010 2,393,160 | 09569 - 2,290,105 | -2,290,105
2 | 2011 | 1709952 | 333832 | 09157 | 1565854 | 305,700 1,260,153
3 | 2012 | 1700952 | 333832 | 08763 | 1498425 | 292,536 1,205,888
4 | 2013 | 1709952 | 333832 | 08386 | 1433899 | 279939 1,153,960
5 | 2014 | 1709952 | 333832 | 08025 | 1372,152 | 267,884 1,104,268
6 | 2015 | 1709952 | 333832 | 07679 | 1313064 | 256348 1,056,716
7 | 2016 | 1709952 | 333832 | 07348 | 1,256,521 245309 1,011,211
8 | 2017 | 1709952 | 333832 | 07032 | 1202412 | 234746 967,666
9 | 2018 | 1709952 | 333832 | 06729 | 1,150,634 | 224637 925,996
10 | 2019 | 1700952 | 333832 | 06439 | 1,101,085 | 214,964 886,121
11 | 2020 | 1700952 | 333832 | 06162 | 1053670 | 205,707 847,963
12 | 2021 | 1700952 | 333832 | 05897 | 1008296 | 196849 811,447
13 | 2022 | 1,700,952 | 833832 | 05643 | 964,877 188,372 776,505
14 | 2023 | 1709952 | 833832 | 05400 | 923327 180,260 743,067
15 | 2024 | 1709952 | 333832 | 05167 | 883567 172,498 711,069
16 | 2025 | 1,700952 | 3833832 | 04945 | 845518 165,069 680,448
17 | 2026 | 1,700952 | 333832 | 04732 | 809,108 157,961 651,147
18 | 2027 | 1700052 | 333832 | 04528 | 774266 151,159 623,107
19 | 2028 | 1,700952 | 333832 | 04333 | 740925 144,650 596,274
20 | 2029 | 1709952 | 333832 | 04146 | 709,019 138,421 570,598
21 | 2080 | 1709952 | 333832 | 03968 | 678487 132,460 546,026
A 19,737,812 21285116 | 17,113582 | 4,171,534
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E 5-23) LeH HIZHY EM

el - R T 1 e i
1 | 7Ex 432,540 1,0000 - 432,540 -432,540
0 | 2011 801,000 1,0000 - 801,000 -801,000
1 | 2012 801,000 | 09569 - 766,507 766,507
2 | 2013 456,409 | 09157 - 417,948 417,948
3 | 2014 | 683980 275866 | 08763 | 599,370 241,741 357,628
4 | 2015 | 683980 275866 | 08386 | 573559 231,331 342,228
5 | 2016 | 683980 275866 | 08025 | 548,861 221,369 327,491
6 | 2017 | 683980 275866 | 07679 | 525225 211,836 313,388
7 | 2018 | 683980 275866 | 07348 | 502,608 202,714 299,893
8 | 2019 | 683980 275866 | 07032 | 480965 193,985 286,979
9 | 2020 | 683980 275866 | 06729 | 460,253 185,632 274,621
10 | 2021 | 683,980 275866 | 06439 | 440434 177,638 262,795
11 | 2022 | 683980 275866 | 06162 | 421,468 169,088 251,479
12 | 2023 | 683,980 275866 | 05807 | 403318 162,668 240,650,
13 | 2024 | 683,980 275866 | 05643 | 385950 155,663 230,287
14 | 2025 | 683,980 275866 | 05400 | 869,331 148,960 220,370
15 | 2026 | 683,980 275866 | 05167 | 353426 142,546 210,880
16 | 2027 | 683,980 275866 | 04945 | 338207 136,407 201,799
17 | 2028 | 683,980 275866 | 04732 | 323643 130,533 193,109
18 | 2029 | 683,980 275866 | 04528 | 309,706 124912 184,794
19 | 2030 | 683,980 275866 | 04333 | 296,370 119,533 176,836
20 | 2031 | 683980 275866 | 04146 | 283,607 114,386 169,221
21 | 2032 | 683980 275866 | 03968 | 271,394 109,460 161,934
22 | 2033 | 683980 275866 | 03797 | 259,708 104,746 154,961
A 8,008,287 8147413 | 5704054 | 2443358
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(£ 5-24) TEH H|EHY 24

) 95 | G | m | esw | em | me | em
1] 7ER 3,600,000 | 10000 - 3,600,000 | -3,600,000
0 | 2008 6,666,666 | 10000 - 6,666,666 | -6,666,666
1 | 2009 6,666,666 | 09569 - 6,37958 | -6,379,585
2 | 2010 3798666 | 09157 - 3478552 | -3478552
3 | 2011 | 3847,392 | 1449174 | 08763 | 3371456 | 1269906 | 2,101,550
4 | 2012 | 3847,392 | 1449174 | 08386 | 3,226274 | 1215221 | 2,011,052
5 | 2013 | 3.847,392 | 1449174 | 08025 | 3,087,34 1,162,891 | 1,024,452
6 | 2014 | 3847,302 | 1449174 | 07679 | 2,954,395 | 1,112,814 | 1841581
7 | 2015 | 3847,392 | 1449174 | 07348 | 2,827,173 | 1,064,804 | 1,762,278
8 | 2016 | 3,847,392 | 1449174 | 07032 | 2,705428 | 1019087 | 1,686,391
9 | 2017 | 3847,392 | 1449174 | 06729 | 2,588,927 975,155 1,613,771
10 | 2018 | 3,847,302 | 1449174 | 06430 | 2477442 933,163 1,544,278
11 | 2019 | 3,847,302 | 1,449,174 | 06162 | 2,370,758 892,979 1,477,778
12 | 2020 | 3,847,302 | 1,449,174 | 05897 | 2,268,668 854,525 1,414,142
13 | 2021 | 3,847,302 | 1,449,174 | 05643 | 2,170,974 817,727 1,353,246
14 | 2022 | 3,847,302 | 1,449,174 | 05400 | 2,077,487 782,514 1,204,972
15 | 2023 | 3,847,302 | 1,449,174 | 05167 | 1988026 748817 1,239,208
16 | 2024 | 3847392 | 1449174 | 04945 | 1902417 716,572 1,185,845
17 | 2025 | 3847392 | 1449174 | 04732 | 1820495 685,715 1,134,780
18 | 2026 | 3,847,392 | 1449174 | 04528 | 1,742,100 656,186 1,085,913
19 | 2027 | 3847392 | 1449174 | 04333 | 1,667,081 627,929 1,039,152
20 | 2028 | 3847392 | 1449174 | 04146 | 1595293 600,889 994,403
21 | 2009 | 3847392 | 1449174 | 03968 | 152659 575,014 951,582
22 | 2030 | 3847392 | 1449174 | 03797 | 1,460,858 550,252 910,605
A 49,715,484 45829198 | 87,387,015 | 8,442,182
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(E 525) a4 B2y

of A H AR THA) HIZ&Z47HB) =S 7IRIA-B) H|SH2H|(A/B)
E2H 15,276,399 11,221,046 4,055,352 1.36
eS| 18,652,075 13,676,702 5,075,376 137
20/ 38,982,837 26,586,250 12,396,587 147
LS 10,184,266 6,989,512 3,194,753 146
2=H 15,276,399 10,339,656 4,936,743 148
0{oJA 20,368,532 15,418,281 4,950,251 132
HZH 20,368,532 15,757,354 4,611,177 1.29
In(=Fy] 21,285,116 17,113,582 4,171,534 124
LA 8,147,413 5,704,054 2,443,358 143
2 45,829,198 37,387,015 8,442,182 123
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o] AAA edol A9,
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A AA 84 R 2 SWOT A4S b <E 52657 2k

(¥ 5-26) SIMRAIET &Eof| mE SWOT 24
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O =4 ZE hH Y =4 25 ) O gAze HIZEH
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(E 64) BHREIS] HURAZS IFATIIFEY

+Hg= R84+ g0l A7 [l
pH 58~85 58~85 58~85
SS(ug/L) 25 0|5} 6 o3} 6 o3t
BOD(mg/L) 10 oJs} 3 o3t 3 0Js}
A SasiR| g % s35ix 22 % s3six 22 %
M () 40 ols} 5 0|5} 5 0|3}
T-N(mg/L) 10 ols} 5 0|sH) 10 o5t
T-P(ng/L) 1 0I5} 0.2 0JsH) 1 05}
CHERR(7H/100mL) 1,000 O[3} g4z 242
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(10mg/L O3}, 2T EAMES) st SR H+ 3522 oin
=2 o SN AP K|+ 2 A D)0 THA S0 o))+ EFMELS A}
£I=20|&, BOD COD, A=9| H|7{(BOD o BN AR+ 2L D 0{ THME 2 0{ 1)+ 2B A}
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The Strategy to Secure In-stream Flows for
Han River Tributaries in Seoul Using Reclaimed
Water by Advanced Treatment

Kap-Soo Kim - Seung Min Lee

Totally 280 sewage treatment plants discharge the treated water into rivers
out of the 347 plants in Korea (about 80.4%). Among them, 50 plants send the
treated water to upper-streams or supply it to dried streams around the plants.
Only 39 plants out of them employ advanced treatment process to purify the

water for stream preservation.

This study examined the 32 steams in need of in-stream flow among the
36 statutory streams, except for Han river, Jungrang stream, Anyang stream
and Cheonggye stream, in Seoul city. The result of this study showed that the
streams that require in-stream flow supply are Dobong stream, Banghak
stream, Wooee stream, Daedong stream, and Mookdong stream, within
Jungrang sewage treatment zone, and Yeoee stream, Seogok stream, Godeok
stream, and Mangwol stream, within Tan stream sewage treatment zone, and
Dorim stream within Seonam sewage treatment zone. The twelve covered
streams including Wolgok stream and Hwagye stream, and the ten other
streams ensuring sufficient in-stream flow including Seongbuk stream and
Jeongreung stream are not analyzed in the present study. Also, there is no

stream which requires in-stream flow within Nanji sewage treatment zone.

The water amount for the ten streams in need of in-stream flow are as
follows; 10,100m'/day for Dobong stream, 10,000m’/day for Banghak stream,
14,000m’/day for Wooee stream, 6,300m'/day for Daedong stream, 3,900m’/day
for Mookdong stream, 8,000m’/day for Yeoee stream, 9,000m'/day for Seogok



stream, 9,000m’/day for Godeok stream, 5,000m’/day for Mangwol stream, and
11,900m'/day for Dorim stream. In most cases, the water quality for
preservation use should be in II~1II grades(BOD 3~5mg/L), and the water in
the 9 streams except for Banghak stream is aimed to be used for recreational

activity.

This study established the guideline of reclaimed water supply for
in-stream flow, which focuses on the two aspects; how to solve aesthetic
problem, such as odor and mass phytoplankton development, and how to

supply continuously and sufficiently .

The reclaimed water for in-stream flow is classified into the water for
recreational use and the water for preservation use by chance of human
exposure to the water. The water quality parameters in the guideline are pH,
BOD, SS, odor, chromaticity, T-N, T-P, and e-coliform. For the water for
recreational use, the more strict criteria are necessary than the current one
established by Korean Ministry of Environment. To prevent odor, bubble and
algal bloom, regular release of water in reservoirs and high efficiency of

nutrient elimination treatment under heightened standards are required.

Filtration and Advanced Oxidation Process(AOPs) are recommendable for
the treatment of the water supplied into the streams where people can access
easily and enjoy swimming. By planting the vegetables along the shoreline,
beautiful scenery as well as the effective inhibition of human access to the
streams can be achieved. The filtration efficiency of the reclaimed water in the
water reclamation center also should be enhanced to meet the water quality
standards of each stream and high quality of reclaimed water appropriate for
its uses should be produced through the optimized combination of treatment

processes.

Seoul city is planning a new treatment process of A,O, biofilter, activated
carbon adsorption, and UV sterilization to supply 100,000m’/day of reclaimed
water to the Jungrang stream as in-stream flow for preservation use in the 2nd
plant of Jungrang water reclamation center, the total capacity of which is

460,000m'/day. However, UV sterilization removes only 30% of chromaticity,
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which results in the high chromaticity (average 25~40 degree) of the treated
water in Korea. Thus, we propose to introduce high efficiency of ozone
oxidation to meet the 5 degree of chromaticity in water quality standards for
discharge water. At Tan stream water reclamation center, in which the
advanced treatment facility is now being built, coagulant should be applied in
the influx from aeration tank to final sedimentation tank and also biofilter

process should be performed after MLE process.

The river general plan presented in the enforcement ordinance of the
"Enforcement Decree of River Act; is obliged to investigate conditions of
drainage basins and hydrological characteristics of the rivers every decade and
feasibility every five years. Considerererererhigh temporal variations in river
flux in Korea, flux should be monitored seasonally for 4 times a year in the
same points where the four water reclamation centers in Seoul city perform

monthly water examination.
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