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FHEAS | o28txe| ARAZS HAHFALO 2HIEZ R4
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AT =7 AR T, GET =% dFE A9

- A BuAYAEe] ST o] F 1 <GE 28> 2o

FYARANA HET 5 107 AT A% ALeha, Ao
£ AT 5 TN AN BAFS 19 WOLE AFHTA L]
A FANER Beha, FAARE AGAEE o] §oke A
e 2BYR FLT 5 9 AAT A AL

- ARAG TR F TR A S oF 13749 T4KL
U I, 945 A0/, A KBIKL/RLS) )

ol

Fol AAl WA wash 03%
l A3 AAgel wel, JET(E
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<I 2.7> 2003~2011H ExX2|AZ2| HXAE SH 0[] ALY 2iki2|H

H&lx2| 2 (L/Y)
HelAld P Bl
20014 | 20064 | 20114
Al 7,807 | 8,533 | 8,908 25 RpR|+
—__— NET AT, SH2T, YT,
XM | 2543 2818 2953 | 457 ST =87 A7 SO
- Hem 57, 8017, 2E7 2yl U
J— YHT, YN, FRT, FHT, ST,
Na | 2081 | 2525 | 2661 | Bt Suol MEn YSET, SuT,
- AT 22| Y=
x| Z27, M7, SHT, AR,
“AM | 3183|3180 | 3204 | OIEP, MET, ZEt7 SO My
- £7, 4SSz 22| U¥
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<H 2.8> 2003~2011H 2HMI|AZO| HXAE SH 0|F9| AJME Rk |H

A&x2l=(kL/e)
NE RS el
20014 | 20064 | 20114

A 7,806 | 8,533 | 8,908 25 KtA|+
M= IniyN| |: =2 =2}
%%i‘[ﬂ[ oo T, © |_?- HI_?-y go;y

2,543 | 2,955 | 3,081 | &5, 5T TS+ @ S5

He AEEREE
ST, ZAT, 72, SH T,
MEA 2| YSET, ST, 4°*—TL X949 2t
Na | 2081 | 1,903 | 1,930 xlé% Hhol2te 985KLIIK| HBHEIT
LA = HXMEIALZ B
x| A2 SET, 57 U, 287 MUET,
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=
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S HolE BuAEAY 55X 4845 U S5 4y

. BnXzAM 55% REF 59 HA
2 1{5371({1[3_%& st w/, 7|E} mg/L)
= 5= =27 A4ES S5
=TT 2,669 412
BOD 2,566 24,093
B Py - o 5296
T-N 504 2,743
-P 49 1,989
LT 1,703 232
BOD 4,202 33,550
o . CODyi 3,085 24,659
MutA|M | 1,930kL/L SS 4,760 76,919
T-N 826 6,593
T-p 69 552
LT 3,423 464
BOD 2,012 15,739
. ol CODyn L110 8,685
CEXIAIA | 3,897KL/Y SS 1,826 28,764
T-N 267 2,087
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33



A dREA 7] wATA 5o FXe.

- AR A a2 oatg il Al AAFoR oF 12849 Yol A
849 o Hoja, AP AJUIS ALER AYL <F 211> 2
=3

- 7|EAYAE S HEstomH fifRe AAo] HBeekA] ¢al T4
7] A EC] AlEAS Q387 wwol AFAg AFATIA] L
ATPE AN oZ Fls

<HE 2.11> 2003~20114 Buxiz|Ase] Eriiz|AlA Hlioinl AQ0iAt
T8 SAA MEAA HR|AIM
OAIE | SEZT BM | o AY @ HEZEEEH o AIYY : AMEE S
2ALS ARI(1L,000KL/ | HE|7| MXIZAl AZAL(3,000—4,500k1/
2—3,000k/L) 1))
o AIILHE o AIILHE o AIRILHE
- 384 5&=Zx ZH| -7|Z2 slo|l=2NE | - HEESEAZ7] 2
Al e 2X] Z2H 7 _ﬁgil% HEE I O 34 o
He A s&7] 30 M| SXH2I7|(25m/EX4 | - SEZ0|SEH= mH|
T OREE thHZ m| - ii}z 2% BM
- DMEAESEAE7] 60 | - MFZ 38| - 2HE W22 4
=k 1204 @A 5 &y
- FAUXNTRZT 2= B4 | -FHME ¥ HEUE
S SHAH| Hd|
- AN U882 HAZ | - 7 LE2 d
=2y z 23y
Atdd| 279 1624240t 8442
Al
A 20034 20034 20034
=T
N ek 7| of| A alets| Ao M oks| A o M
g | Sl EYHS|AZ MY |slrTEHIAZ MY | sl EwsAZ Mg

34



A2 Y R A

1. M229| Xz

A
g

A|34

=AAAE BeAAde <2y 22>9 ol A

ok

I

0]
H

871¢]

- =
. O

ZAAE o] Fal Jlrh o] Al

3

59
A, T sz A8, teA 1)

&

FEE, A

7 b

B

-
L

0] =
AA -

7}

FY

427

=

ﬂ

aed &

o] AA

=2 3
W

7ol
o Afe] WAFFE2AILE Aok HEIte

3

1708 194

54 ol2Ae] A7

=
o

T4

7]

27249 3

THEEARAE EuAgAEe] F2

=
AAEFE BolFa gl

 5EeY

al

e AL 3, 4 FAYUTROR o]FF

g agtxR o] <

o
L

212>

i
it

1 3,100kL7}

9

<E 213+

ke
=X

€
ARG ol 2006 HE Al

=3 A

Al

g=A38

& Xt
=

4210 W) OIA

SER-CEI] B EVE KRN |

0

X mm) 5l4X2" QURHSIHE

SEXMF

J

L
Ho

A A

X ) 5AK2E SHCHE

PSES

A

ZZ2N|

<08 2.2> SESMUUE ExX2|AH]

35



A =2
F) O 2RSS 4
@ 0 A'”EE%AE-EIOI odst :
® grEss
9| 0.5%

<O 22 AL> SHSA

= OIEQ HMA, 224

SEHE, Dlﬂlﬂ’é‘éﬁiﬂoﬂﬁ E:

x5 =5

, E==(6mm 0]4&})
of Hz|7iet & 4= M7 (2mm 0]4f)
F

Y5l= BB O : viel B

MIE] BrREfAlEe] Z2AA

<E 212> ZYSMMME Bnx2|AlMe] FoMH| U 74
T = 7 2
ANE8Y 3,100kL/
Eo|n #=  Coupling EEAl  FHzoLE
P30X77H

HAEX2[7|(Screen, MOIEZE,
HME27))

6mm, 100m’/hrxX6CH, 200m'/hr<2CH

ez 200m' X 1%
THErx 150m' X 1=
BafZ 150m'x 1%
SEMRX 1,000m'xX1=
MNEx 800m'X1%
oM EEATE 100m’/hr<1cH, 150m'/hrx3CH, 2mm
SEX 275m' X 2%
7IAA 557 60m’/hr < 3CH
AT MRX 500m' X 1%
SET NRZE 500m' X 1%
Caiman pump, (?80>0.6m’

/minX10mHX5.5kwx4CH
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434 olgH= Caiman pump, P150x2m
/minX20mHXx 22kwx<3CH
LIRME= 60m X1%
N PSES 60m'xX1%E
RotAAMME 60m'xX1=
EMEL S&tx 80m'X1%E
<& 2.13> SYSMYMHE BiI|Ado] Bl (BH9] : kL/2)

T= 2001 2002 2003 2004 2005 2006 |AlMES

HMslx=QL|| 2471 | 2,571 | 2,718 | 2,976 | 3,108 | 3,240 -
MBI 72 62 57 51 48 45 -
A 2,543 | 2,633 | 2,775 | 3,027 | 3,156 | 3,285 | 3,100

EX  M2A| LIERIZ, MS85-AI(2007.06)
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~
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I
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=012 ¢75mm X 1074 o o HOj:
e (Quick Coupling) 2,000kL/
SEEHEE .
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ALK 2.5m(W) x 15m(L) x | o FHF3}: NEEE
= 2m(H) X 2X[(150m") 26.7m'/m- oflH| =
AL
8.6mW X 7mL X 5mH X B, =
Eo|x ZA|Z}: pNE=2 9_"%."
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X E_jlc_ XIS ol
-ITI' X 4}_(4,00011’]3) o -ITI'E—I_ 20
[ glom X 3mH X 2% =417
(=Y P (17000m3) o X'”'I'I' I l' 12
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20024 20034 20044 200544 20064 ANMZE
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s HEESEA 2 MNRZ =&z

F) O 2ZS™e 200240 HEEZSEANETIE MRG0 S2lE.
@ HEESEEAMIAME =HE STEUE 19 3,000kl Hz|&=H0| 12 4,500kLE
SOHE.
© BxMz|3FoM UMst= o|FHY  BBAR9| 0.13%

<08 2.4 AS> HXISMYHE 2rAElAlH] Z2AA

<I 2.16> XIS AME BX2|Aldel F4H| 3 MY

Ald ™4 ¥ 8% HAEAT|ZE B
o o 1,000m*/Y
A1 80 X 47| ° =
;q-lallxr ?AEXXJIKS o AJZHE[CH: 1,400m’/g -
$_ o TSI ST o _?_OHAIJI_ thr/ol
ol
=
- oo 'IEH 2000m3/°'
(=] UiCK coupling ° _?_OHAPI_ thr/°'
Z M1 | 150m’hr x 20rpmO| B B
BH & 2|&| 3} X 1.5kw x2CH
2|
A i, 3
5| M2A | 150m’hr < 20rpmoO| B B
8 oy 2% |3t X L5kw x504
xH =
=i
=2 HM1x | 8ton/hr X 25rpmO|5} B ~
A 2| 2l& | x 7.5kw x2Cf
gl| ™
7l 2 M2 | Stonhr > 25rpmo|3t ~ ~
| 2I& | X 7.5kw X5CH
ﬁ HM1& | 150m*hr < 1000rpm B B
o2& | olst x 15kw x2CH
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2 M2X | 150m’hr X 1000rpm ~ ~
7[ E[Q 0[6} X 15kw ><5I:H
9.0mW X 35mL X .
3 | 2k
N MIHEZ| Lm0 2z o MBEs 259 *174|028§1a3|/;
Al (2,520m°) =
=
20.0mW X 52.0mL X .
= - 3 | 2k
Modal® | 40mH X 9% |o NEYL: 2.8 *;'5255(@/;
(8,320m%) WUIITE
. ¢10.5m X 3.0mH X 2% HR;T.;. L,lﬁr. «H & A2l gk
SRS EIRSS 3 IEEFs}H 301
HRT: 24.4hr
= IEEFs}H == )
S . ¢18m X 4.0mH X 2% 9 «H & A2l gk
=| K | At X x|
5 12X212 ] (5 036m®) %3&?;%“1 = 2,000m’/2
- 3.9m’/m*
IIAHMNSH . . A El x| gh
X 20 .
)| 60m'/hrx 2CH HRT: 12hr 1 500m/2]
S 6.0mW X 7.0mL X HE M| gk
=| x - X} um Um . *AZHA o
= MR 5 omp « 2 (a20m?) |© HRT: 12br 690m*/
o
Jél .
= . 9.0mW X 15.0mL X , «H & M| gk
& 2| At .
- I2X212 | 5 omit < o(1.350m%) | © HRT? 25.1hr 1,291m%/<
oumax | 50mW X 5.0mL X B
—_ TIT =

5.0mH X 27(250m®%)

<E 217> HXAIE 22 |AMO| XMl

9l AlAgat

(Chel : kL/e)

= o
20034 20044 20054 20064 Ad g
3,509 3,514 3,484 3,787 4,500
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2. mUie] BmX2| Al

NERDEREES

rek
ot

(1) et

A SIAAI AT HAA] AR A% 66527m’e] Ao AA
TrA Aot AAMY LS FAA] AYoM FAE ExE 1Y A
SO00KLZHA] A 4= gl 8= 2HaL glon, <& 218>3 #o] 1d
3300kL WHelel Bk APt itk o] A2 200437H] 2 ST

NE Q% AAE, Z o124 AAG 71 ol FRe ol§F Ao 7

<IE 2.18> LA MAtRiAo] Bk sig (Che] : m, m/Y, %)
Hlol 2k i
ol = e NEES
A(LEH) M= (H|g N (H2) (AZT)
9006 | 1187969 1,162,222 25,747 1,195,858
- (3,255) (97.8) (2.1) (3,276)
20051 | 1223738 1,193,992 29,746 1,239,873
- (3,353) (97.6) (2.4) (3,397)
o004 | L197.739 1,165,347 32,392 1,199,105
- (3,273) (97.3) 2.7 (3,276)
2003w | L2LT,102 1,176,942 40,160 1,201,004
_ (3,334) (96.7) (3.3) (3,290)

TARIAANY e 2000 69FH 2 7w Atk WstE Alkest
Atk L oJHAA 9 o] YIS A AAHYI|ANA EuE
g Azt Aeletes AA7IAR EnkEetgli, 53 g o4
7 59 AAy 5] ofui BOD, T-N, T-P 59 2o d84dS <%

219>} o] AFAFRT LFo| we £2o WREE el 5
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S
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S
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A AH EaFel o) A 2 oHE AASE 7lsol don, Zi4
(Superoxide Dismutases)& wHlate] A4l EAlsts WY vAE
= APEA7)E Alelgtal gt

A= o] Al AMulgo R oF 18169 FHAL E& 7]
o dAe 22 1459 F71E AYrlss 237 T
el GRHAE AAY7s B AAYH Exof AuAAE S8 2
d A o]FHNES EFstaL 3
A7t AeFa lom FUdE ] o] $9E& wEetaL vk
Aol 154, 19 350059 Az dda] S 159 947749129
Z71FA] 2 46979913)9] $-Gul7E Q= Aotk

<HE 220> FAIAAIYG 2 Fo A d3ks <Oy 27> X
o] B 2 V%S HolFa 9tk

Yo

12 o
o

T8 AldE 8 > &
207K
Fos 57HS (=017
= :
Hal7| 150m'/h 11cH
OM=
Az J\IE{{E[ AtSBar(2mm) A3 2 3CH
A& —
W:12.6m, L:29.6m, H:2.8m 2=
W:11.7m, L:22.2m, H:3.3m 2=
MNRX
W:7.85m, L:64.85m, H:3.2m 2=
W:7.85m, L:53.05m, H:3.2m 1=
2xa| | Seil-BCEX| W:3.4m, L:4.8m, H:3.5m, ®:2m 6CH
=B EPVETTEE S W:5.0m, L:60.0m, H:4.5m 4z

12) 181,600 %+l + (3,500%%/¢ x 365¢ x 159)
13) 6,000kl + (3,500%/4 x 365%)
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W:5.0m, L:60.0m, H:4.5m 4x
W:4.5m, L:48.0m, H:4.0m 4x
W:4.5m, L:48.0m, H:4.0m 4x
225 E{E @ 70m'/min 6CH
2X : 33m/min 504
A= 2E, ©:24.0m, He:2.1m ES
Halgx W:4.8m, L:10.0m, He:2.0m 1=
s | s&5x 2, ©:5.4m, Hei4.0m 2z
X*EEJA' 47| SlAlRE2T| 15m/hr 3
7| B2 1200KVA 204
Az | xS ZESPC, RojZAlE Fioit 14
2 Azm COD, pH, DO, & 14
Ay
BEnAtgoR HielEl xS AFERIAZYIZ
A
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SAFA R E Y SMAZA HiT/otof
! i 2xSe 7712 14

A HAE 7II=E
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[== RRLE

MEHSZM REE= PALIPN 3
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<g 8 A

SEHAF Dok
sotn ARes
£
o

M|
S223XE SAME IS SFAZIE
SIAERE 0|51 E48S MU
N EERTS
< O3 2.7> 2AMAIIAS| CHY Rx B Y IS

2) 71} A| A

o 1 AMAL AL FFFIA Ao WA= B 1Y
TOKLE Aed & e 58S 2531 o EnAZ FREAE 7]

49 o124 A, A%,
% 37149 A9g 5
SN, ENNY, %5 7
oo AROIN AP F FTAAYANLR ol Bidl R
200611¢] 7% BOD 1,313mg/L, COD 1,063mg/L, T-N 233mg/L, T-P
Bmg/L Folth. FFHFALUALR o5 Biue

FE
AL Lz olfo] golsn FFALALALY FHE FolnA

rﬂ B
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He ay] wEolt. THkLe Al MelsHTgle] £ m
305,000kLe] FixRkdakel A7t 9376917 ¥ (20061) 2] +9Fu|7F A8
2 ) o] AMe KLE) BwAd 719918 AHER] @ 30759)
H7h 2R8E Aow nlt BEBA BrRAINLL AT 0
A i Phael BrADALY 1 7)ol S & }sm o)7} )

B =2 7kete]l 4S8 st Slvke Aot HFEAA BT

to

Mo it

Jo o2

/\Vé T sh7b AAEo] =l A EES FARI AL
Rl BeFY] 77159 AdEe AT Fo 1 BRTE TEEEA
AR WYAA TA] Aelete FEjolth o] AlH9 M= oF 5890 R
A A7) W] A 1539 AN Ek kLG Z7]FAH|E=
17719002 kA o] 7399} Attt

Feut sy AT 2 E AR A3xe BxAgaAe]
I AYFE FEFY WFE 4o BOD 30mg/Lelsl, COD 50mg/L
oJ3}, SS 30mg/Lelat, T-N 60mg/Lols}, T-P 8mg/Lolsl 53 #Zo] &3
strEA gAY R FAVIED = mAA] RepARE vl A

cE g

K 45}“‘“3 ZEEEE agsta gtk B8 AEAIY EnAAAE

o g Az e Ad5Ee agads Eaa A
NES BEAE Y 9 b A% PRe RoruAe Aol

14) #xAgAAd F99 #x9 $EE BOD 4,943mg/L, COD 5,023mg/L,
T-N 812mg/L, T

-P 1
15) 2008348 M2A <] %%ﬂ?ﬂrﬂwéol Tgstoord W
BOD 10mg/Lela}, COD 40mg/Lol3l, SS 10mg/Lol3, T-
T-P 2mg/Le]sl 54l ’3}%15 TR ASEAZANE v [EF1])

z Hu
s
¥
iy
N
N
rlo
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4ol BOD 59mg/L(7]# 30°]8}h), COD 229mg/L(7]& 50018}, SS
6.8mg/L(7]% 30°]3}), T-N 25.1mg/L(7]% 60°]3}), T-P 0.28mg/L(7]%
golshZ W4 Fd7lFolue Fudt Ao d3sta rt o] AAe]
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1997 279,026,582 265,207,239 95
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2002 370,578,709 355,662,007 96
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& {2007(2008/2009|2010(2011|2012|2013]2014|2015|2016|2017|2018|2019{2020
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S2F |14 1415|1516 |16 |16 |17 |17 |17 |18 | 18 | 19 | 19

S |17 |18 | 18|19 19|20 |20 |21 |21 |22 22|23 |23 24

S| 12 13|13 |13 | 14| 14 |14 | 15| 15|16 | 16 | 16 | 17 | 17
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S| 1516 |16 | 16 |17 |17 |18 | 18 |19 19|20 | 20 | 21| 21

S |13 13|13 |13 |14 |14 |14 |14 | 15| 15| 15| 15| 15| 16

METZ 16|17 |17 |18 1919|2020 | 21|21 |22 |22 23] 23

22711112 |12 12|13 | 13|13 |13 |14 |14 | 14 | 15| 15| 15

81



[oo] (o] (o] (o] — © (o] o~ © (o] [oo] (] <t <t o0 (]
— [N} — — N N N N — N — — o Lo N N
[oo] (o] (o] (o] — Lo (o] o~ Lo (o] [oo] (] <t [ap] o0 (]
— [N} — — N N N N — N — — o Lo N N
[oo] o] [oo] (o] — Lo o] © Lo o0 [ (] [ap] [aN] o] (o]
— [aN] — — N N N N — N — — o Lo N —
[ [ [oo] [oo] (e <t [ Lo Lo o0 [ (] [ap] — [ (o]
— [aN] — — N N N N — N — — o Lo N —
[ o~ [oo] [oo] (] o © <t <t o~ [ (] (o] (e o~ (o]
— [aN] — — N N N N — N — — o Lo N —
© © [ [ (o] o © <t <t © © (] — (o] o~ (o]
— N — — — N N N — N — — o <+ N —
© Lo [ [ (o] N Lo [ap] <t © © (] — [oo] © [oo]
— N — — — N N N — N — — o <+ N —
© Lo [ [ [oo] N <t N <t Lo © (] (e [ © [oo]
— N — — — N N N — N — — o <+ N —
Lo <t © © [oo] — <t N o Lo © (] (o] © © [oo]
— N — — — N N N — N — — N <+ N —
Lo <t © © [ (] o — o <t Lo (] (o] Lo Lo [
— N — — — N N N — N — — N <+ N —
Lo [ap] © Lo [ (e N (e o <t Lo (] o] <t Lo [
— N — — — N N N — N — — N <+ N —
<t N Lo Lo [ (o] N (e N (2 2] Lo (] [ o Lo [
— N — — — — N N — N — — N <+ N —
<+ N Lo Lo © (o] — (o] N o <t (] © — Lo ©
— N — — — — N — — N — — N <+ N —
o — <t <+ © [oo] (] [oo] N N <t — © o <t ©
— N — — — — N — — N — — N <+ N —
ool I T Al 0 o 0 O ol i 0 B il R
Ho|ofl B | = WM | R X | M K uo | KT | @r K{ | A0 | = | o
—_ ar —_ - —_ o -
H H 0l 3 [=] o0 | N0 | M| MO 30 Ho X < =0 | <o ~O

2. BrT” olE

AF7HA AeA e F
337 2o AT Ar) o] Age <18 37> [A]Y]

o,

34> Aels

<R

, 1A=

82



202000l Mol M= 19 13149KLe| #x7F 718 A
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MEA| 19,823 |10,071110335] 10583 | 10,848 | 11,096 | 11,361 | 11,609| 11,874 | 12,133|12,370| 12,634 | 12,883| 13149
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<E 41> CIRIZEY HSTY U ALY
=3 o4 o AN

— ASM2d BOD—-based
- =X (J&)&l BOD, N, P, SS HI0O[E{E Al2E

— 2l&g|olg] : BOD, TSS, TKN, Soluble ortho—phosphate

- Rl EetatE 4 & : XCOD/VSS H|&, BOD5/BODu, soluble
74| substrate/BODu, VSS/TSS

— UH|o[E{e} BEEE ATE

shaf= £ 0|3sl0f 7|1& == MES
o MESIA CIESHAM, 2a|A, T8N, substrateAE(CODZE H3H)
e NH3-N, Sdlld & D8N MEslY R712L ME

e TP, Soluble P, Soluble PO4—-P AtE

— ASM1(1987) — ASM2(1995) — ASM2d(Meirlaen, J. and
Vanrolleghem, P., 1999)
— 187H2| Components@t 21742| processZ2 TN (R4ol O|NE

4= SdE ME=H

Sx | - Matrix EEi2 E7|=l 70| EZI0|0, Denitrifying PAOsA & ZEO|
=5
- G=EF(C, N, P)ut O|ME 4T 2, HHS S, Mgk
Szl o3 A
— One—dimensional, nonreactive
— Flux—based double exponential settling model(Takacs et al., 1991)
— One Dimensional 7%
o XX 0|2 % I B(1~105)22 E2lsl0] F&2 1HE
R Flux At _ _
o AIAEN Rl Q, 7Y 1EE SE Xi, BT Qr, S3A| HiE Qw,
A Q-QwE 22|
o A AEfH O Mass Balance A4t
o MEHAS 0|R310] ZHe NE
« SESEX Y4 RET MY £5
— Basic anaerobic digestion model
A5t | - Andrew(1969)2} Andrew et al(1971)9] BEES Xt A,
- AEZEU HMD J|Hate F HEIAE Z'S 5 A
SZ, | — Simple solid capture model — empirical model
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File Edit View Tools Options Help
Be® | S| BEaX| & 9P a-
wrm-ge- A P =B

3] floceuant zane sefting pe. |m3/gTSS v | [0.0004 7 ;

[141] flaceulant zone setting m3aTss v | [0.0004 ¢

[46] maximum specific growth rat 1 w| 0B ;ﬁ}:'
[153] maimum specific growthr 4w | [0B ;ﬁ:

[46] rate constant for hydrolysis 14w | |0D4s nﬁ=ﬂ:
[153] rate constart for hydrolysis. . |14 w | [0.045 ;:OZU:

. Y

[195] influsrt flow maf ~| [130 e
0 1000
[190] influet flovr [kt v | [s000
o 10000

O (71 individusl volumes. L6 E

Volume
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] [7]velume ractions

Acoept Cancel
Modle: Simul
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w3Tss « | [0.0004 7 i 131 o023
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T

[45] rate constart for hydrolysis

[153] rate constant for hydrolysis
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[180] influert fiove

ulation Control

Seenarin Options  View
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42> Aelstgith. FH99AEE FxolA BOD ¢ 5399mg/L, COD
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et 9l
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< 42> HRIEE Fexule| dd H FEf oE (EH] - mg/L)

o=
7= 9| CHEAIA 1=
20104 20154 2020
BOD 5,409~6,204 5,914 5,706 5,594 5,499
COD 3,065~4,739 3,762 3,631 3,560 3,499
SS 7,092~11,326 | 8,918 8,645 8,475 8,332
T-N 614~731 673 692 678 667
T-P 77~187 132 173 170 167

Hholel Ru2BE FFES AASEA EnsAAEY FTo Wil
7F dAsk=d], 53] SS Ev TS Wyt A ol Z4F M, He
7hel, o o A 27 BEAF Sol e R AT etk A
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AAA o7 welgke] 33%(SS 7157 ARER AAYY, S
0% = 7}10 A Aol 16%= 71 vtk AlAE JARES Al

[¢}
B4 SS9 B FEE MR YL $EHEY FYE HP0E UFT 5
o, Fw AL WYH Buo) 4L 1FOR FE2 FYL o
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37HA| A9 52 36~71
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. EEIE Sla 2o K
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<E 45> ALZ|219] Zt A|MY R Hiolat (2K - kL/e)
AlM gl 20104 20154202014
Z2t | M, &7, SUHE, 38 848 2458, 8. ¢
NA |9 2o 4,013 | 4,509 | 4,991

x| | S8, ST(300KLIR]), B4 28, MU=

N oz Aa "| 3,557 | 3,861 | 4,156
= s z=,
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Mgt | 9H, 2N, 22, 28, YSE, S5, B Y
AA | CHLIRIAA & T42E) 3,013 | 3,504 | 4,002

A 25 R 10,583 111,874 13,149
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- 201044 20154 202044
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" COD 3,631 3,560 3,499
S 44
(mg/L) 55 8,645 8,475 8,332
T-N 692 678 667
T-P 173 170 167
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J|EpE S 523 SS B T1%
TUL oaa | CEESHIOl o3 SS 2 16w
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72 | AM | ds Eﬁi‘f; EZ:L BOD | SS | T-N | T-P
2010 | 3,557 - | 203 | 308 | 25 0.6
Lhx| | 2015 | 3,861 - | 216 | 327 | 26 0.7
AlE | 2020 | 4,156 - 22.9 | 346 | 2.8 0.7
i AlE82 | 4,500 - | 247 | 375 | 3.0 0.8
(E/¢) 2010 3,013 - 17.2 | 260 | 21 0.5
Myt | 2015 | 3,504 - 19.6 | 297 | 2.4 0.6
Al | 2020 | 4,002 - 22.0 | 333 | 27 0.7
Ald 82| 2,000 - 11.0 | 16.7 1.3 0.3
2010 | 3,557 | 0.4 13 21 9 19
) Lhx) | 2015 | 3,861 | 0.4 13 22 7 20
;*‘;FI Alg | 2020 | 4156 | 0.4 14 23 7 20
Al Aldg2 | 4500 | 0.4 15 24 8 22
(ilgl 2010 3,013 | 0.2 11 18 6 16
(T%f)} Mub | 2015 | 3,504 | 0.2 12 20 6 18
Al | 2020 | 4,002 | 0.2 14 22 7 20
AlME2k | 2,000 | 0.1 7 12 4 11
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w59 Fo] AAl EXAAHY 7
RARE Ee A ekl <G 410> A
MgAle] dA=APAE S} Ad=g8AH e Bas Fote 4]
E F98kA ¢ H9o)E BOD 11~12mg/L, COD 31~38mg/L, SS 5
-N 17~2Img/L, T-P 1~2mg/Le &9 WFE viEstar 3l
o BuE FYshe Afole R #dAs et Skee, duE
Yok @ Aok vlud uf dA=AYHE S F¢ BOD Img/L Hel,
SS 03 mg/L Wel, T-P 04mg/L ez F7ketal A=A 8 Ae o] 4+
oA olg FARSH AE HoFETh whHe| TNS ks
A=A S B¢ 1.9mg/LHel, A=A 4E e 4 0.3 mg/LW
R fraske A4S B ol AuiH o g C/NYZF =2 Ex9 O/N
A7 S st Ao MR EFE ] st o AaAAd =
ol Hol Yehe A2, £ F9jol wet WiEg 749 W
%& BOD, COD, SS, T-N9| A9 A EAAAE A 10%0]He] 57}
T g, AgEAAAE A 5% oule St T Zzig Hlth W
o] T-P7 } ExFdel o8 20% Wz Frkstal gAolae] F=
45%2] =7 %7}3%“: q4ds & ;] T FRo
Alo]ae] whAel]l B2 AFS WA= Aow et
"W]EZH@"“H AAL AT 0.45%)9]

Fr 2l
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& ERoln 9gor Fod AoE AqAEE AR 2008EHEH 7J§‘rﬂ
33) 3 C/NH]E= BOD/TNS 7102 5 ATold AEA B fiis
A4S Az oY ONEIE 9 5. wehy Ew 59 vl & F
o] AaAA SEHNUS Aoz FAHH,
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= sestrAgAde Bag FR7EE] 0me/L, F2 4 2mg/Lols)
€ WSS, MdEAAAEESIRE tE SxAAd AEdEF

0.1%)= AAe] AAEF 2000kLe E&0la Fef soid ol tieir =

o A= kA Aldnie 7R A F g A s Al

)
>
O
H‘é
1:1
O

Fy ek 2008358 78k¥+= BOD 59 #+#7]%(10mg/L
s ATV A @ AEAS EAAAE 5ol BOD, TN, TP
52 WA ANRE 59 2FES ASuEAL Y =9 AEHD

o AR A4 AFE Rawd@Aee) 344, A4 9%E
| Z83b1 Berolok & Soluk

%0,

o

<E 410> BExXz|e} sleXe|dt WRreetel 2

EE

=i at
22 |Ad| oz (;tho?) BOD | COD | SS | TN | TP |#o|=2
= (E/Y)

st 0 11.6 | 31.1 4.1 18.8 | 1.4 | 121
2010 | 3,557 | 12,5 | 33.5 4.3 17.1 | 1.7 | 165

N
Al 2015 | 3861 126 | 337 | 43 | 171 | 17| 169
2020 | 4156 | 126 | 339 | 44 | 172 | 18| 172
e AMget] 4500 | 127 | 340 | 44 | 169 | 1.8 | 176

(mg/L) st 0 | 117 | 856 | 55 | 209 | 1.7 | 160
2010 | 3,913 | 12.0 | 375 | 5.8 | 207 | 2.0 | 216
2015 | 3,504 | 12.0 | 374 | 58 | 206 | 2.1 | 226
2020 | 4,002 | 11.9 | 37.3 | 5.8 | 204 |21 | 234
AlMEg2F 2,000 | 12.1 | 375 | 5.7 | 21.0 | 1.9 | 200
st 0 0 0 0 0 0 0
=R |uhx|| 2010 | 3,557 | 0.9 2.4 02 | -1.7 1 03| 44
(mg/L)| M 9015 [ 3861 1.0 | 26 | 02 | =17 | 03| 48
2020 | 4,156 | 1.0 2.8 0.3 | -1.6 | 0.3 | 51

Met
Ald
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AlME2F| 4500 | 1.1 2.9 0.3 | =19 |04 55
St 0 0 0 0 0 0 0
Mt 2010 | 3,013 | 0.3 1.9 0.3 | —0.2 03] 56
A1IAD* 2015 | 3,504 | 0.3 1.8 0.3 | =03 ]04]| 66
=
2020 | 4,002 | 0.2 1.7 0.3 | =05 1|04]| 74
AlME2F 2,000 | 0.4 1.9 0.2 0.1 |02/ 40
St 0 0 0 0 0 0 0
2010 | 3,557 8 8 4 -9 | 22| 36
x| ~
e 2015 | 3,861 8 8 4 9 | 22| 39
2020 | 4,156 9 9 6 -9 | 24 | 42
= AlMEg2E 4,500 9 9 7 -10 | 27 | 45
e N
(%) Sl 0 0 0 0 0 0 0
2010 | 3,013 3 5 5 -1 | 19| 35
Mt
e 2015 | 3,504 2 5 6 -2 | 22| 41
2020 | 4,002 1 5 6 -2 | 25 | 46
AlME2F 2000 3 5 4 0 14 | 25
F L HXSRWMME S ZutE MIME|EE jiAeZ EMsH 21
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(=/2)

165
178
176
190
192
200
224
234

1.7
1.6
1.8
1.6
1.9
1.9

2.1

2.1

T-N| T-P

17.1

17.4

16.9

17.2

21.0

21.0

20.7

20.4

SS

4.3

4.3

4.4
4.4

5.7
5.7
5.7
5.8

COD

33.5

33.4

34.0

33.9

37.5

37.5

37.6

37.3

12.5

12.3

12.7

12.5

12.1

12.1

12.2

11.9

85
71

85
69
85
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85

3,557
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AAe] o] dEH}EE P2T W FANE JLoUEY HS Ao

i 7t

=9 A eAEE Hlaeks WHeR Frksiolth WA o] &4 <l Wl
_)I:

TR B9 aEgsEdd $A5E Furt Be AR ey <E
2 , wEA

stes 913 A4 o s A3t
T LA AT FroYs FEIH( o
3%)°l wek 173~263m' 9] Wl oS Aom FAHAG Ao e 3
o]} AR HeeiAe T 3 YHE BaET] g FEs
dof ofa 1 Aol Folg Aolnk IHRE o] &l B =
2R FAYAEAN H B FLoUrt FAEe AdE Ko

A

< 51> CIEFEE F 23y o|EXel FA2U=H5002! 7|FE)

78 g

eAlE0lS : 5009

CIEXSIx | oRoj4alol 37[(m') = 1.5 + 0.1 x (2l&l-520)

HarQu|E =15+ 0.1 x (5002[-52l) = 51
oEr XAzt 51m (0115 HA)

eAlE0lS : 5009
e10l @22k 1 200L

LQAEXMSIAIA | oSSEE 1 200mg/L

HAQUIZE | eSS HHZE 1 95%

oM SSE S| LMEF 1 T5%(FHI|ZE7| LA
A0{SR K| UYEEZ  0.2~1.0%
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oSEEDA| THESEZ  2~3%
SBR[ LM (kg/d) =

FESSEEXSSHAZEE R M a0 = 14.25
0SB A| LM (m/Y) =
SRR x 100/ 08Ee2E x 1/1,000 = 3m'(TEEEF 0.5%)
=X SEX[E(m/Y) =
SHA|LMZ x 100/THSEZE x 1/1,000=
0.713(1¥=2 2%), 0.475(1HEZ 3%)
oAU (15 HA)

—S&52(K| DHE 2% ¢ 30(55X) +260m(KMRX) =

263ma|2t

—SREA V™= 3% ¢ 3m(SHEZX) +1T3m(MFX) =
176m'o|at

13| F 40 42 MEZOM TESLE & o

=
HMNYIA L SAT SEEEAAY|E, S AEEERS((2005)
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Hy
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1o,
Do
S
=
[are
]
]
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Do
=
@
> l‘.u- i

23], BAE o 4874 AAE s AEE Sk o8 E 548 wkgs
a2 AFAZY 13FAZeR FRete] <E 52>9 o] Aelstych W
A G5z 13 FARRES AE9EE 100mE 0.8m, o] 499 1
A 02mela, e5AsA el A 247 18%, 100% U B2 0.94m,
040m'olith AFAZAAE 1 Fo] 1] gjro] GEAxE V|FoR
S A ] 100m FAZNAM 23%, 1919 FA A 100% t Zol
A= Ak

Ax SFAANNAAE AAE AEA TR Y E EF7] &

Aol A AP skA] ofystadh LAl 2ol ojEsHA AeetA
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A Atz E AAshe AR A0 o] o4 HUlAE
AEA HrMAE o ®ol] HAsE Aow FAHY. A4z 4gl
22y FAZFS Fo|7] fgk WY s dEAgdstx il 944
SIAA S AAete A2 595 As F ¢l 238 9 B ExE 74
A Hof TEHEA B LuAels o @A F HsAel ®e
Aoz wolth
<E 52> HISH3T 9 QS He AN AR
oIHX G o|golalet
e {2 (m'/100m’) 72 (m'/2l)
o7k | 1s|EAE | dEr{d | 18 E
A 0.66 0.53 0.19 0.09
Qx| -
Al Eul] 1.62 1.62 1.07 1.07
HI(A) 1.04 0.94 0.42 0.40
A 0.21 0.17 0.09 0.07
CH=H3IE Z|oH 1.92 1.92 0.40 0.40
B3 (B) 0.84 0.80 0.21 0.20
AChd| A/B 1.23 1.18 2.00 2.00
F MMM 3L, HHENSIT oA ofsl 3HZiel BniiEE EUR
2AE

2) 9545tz A2 FUF £

TR A ol AR E AT ARR(LFAANE T e
A

oY, 238 % AA7] 5= AAT Foll w

MAG ABANE SRl BA g Seld
A of vigx glo} ZelAgsI% g A
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Ao WRTE

AeE AAALE B 1KLY A 2a8E A4

FAp] gk Al gul o] AL o
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S AT BT 5 9

<E 54> RXMI|Lnt M2l

2 o W B
X TIAM ¢ MSEX2|AM(2,000kL/Y)
AlA |eA|MERH| : 10,000E840H2
EXd| [elkLE FXMH| @ 9132I(=10,000842H1+2 000kL+365
Q-15) B/ E 7198
ETAM @ MSEEXEAY
O|ZEMAH+| AlM |elKLE HIRIZ : 3500
Stg e (d) 29| elkLE 2%H| @ 4,00084(AFIH0] 252 A5 oflah)
7+ BOD & LI MAEIF 3,0758
6,000mg/L) oJIx{2|2E ¢ 3,549kL/Y 0[5} 5L
—Of| AtdrAIEE ¢ 13 149kL/2(20204)
ME4AQ| —sixljel AlMdEaF : 9,600kL/Y
HE |eAHAQH|E : 649
—AIMEXH] © 129921(=913% x 3,549kL x 365Y)
—AM29H]| : 529021(=4,0009 x 3,549kL x 365%)
oI DAIA © EARAYALAA (3 500kL/LY)
AM oA TR : 181,60084DH
EXH| |olkLE EXM| 1 94779
A2 5 K 7] (=181,600848k21 =3 500kL+3652+154)
2l +olrHE oI DAIA ¢ RARMAIAA(3,500kL/L)
(2474 BOD| AlM |eA|M2YH| @ 6,00082HY
200mg/LO|| 24| |elkLE 2HH| : 4,697
i) (=6,000EHDF =3 500kL+3652)
ME |eAQH|& : 184
42 | —AIMER] ¢ 1239 (=9,4778 x 3,549KL x 3652)
HIE | —AlA2YH| @ 6192 (=4,697 x 3,549%kL x 365¢)
oEt AN ot X2|AlM(80kL/Y)
e AM eA|MFXRH| @ 4,2748H0HY
SSEmAE ’
Al X [elkLE EXH| : 9,7582(=4,2748H0+2]+80kL+3652
Py +15A) *AIOHR X E[AIH2 42,9233
(274 BOD A& X TAIM ¢ Hot= i X2 | Al M (80KL/Y)
30mg/LO|LH) ooiu olkLE 2HH| : 24 719:(EX @ &HH2/SE, www.
=e konetic.or.kr) *AOHEZAEIAIAZ 1073628
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ME |e0IAQH|E : 4469

22 | —AIMEXRH] : 1262421(=9,7582 x 3,549kL x 365%)
HE | —AM2AH| @ 3202424(=24,7199 x 3,549L x 365Y)
A DAIM : ZRJ} HIRLIEEIME] (146KL/Q)

AlM  [eAIMEXIH] 1 27084EFA (1000 =8008)

EXH| [elkLE SEAMH| : 27,0229 (=2702H0MA x § + 146kL
+ 3652 <+ 1544)

s5otTAie| HTAIM : 27 HIEAEFIME (146kL/2)
MEERE Ny eajgegs @ 150l

(&F+ BOD| oofn| |elkLE 298| : 27,024 (=180Bboll x § + 146KL
10mg/LOJLY) + 3659)

Mg [eAQH|E @ 7009 ¥

29 | —AIMEXRH] : 350242(=27,022% x 3,549KL x 365)
HIE | —AM2YH|  350244(=27,024% x 3,549L x 365Y)

AEF1Y 9600KL) el Apolel] sfFahE i H3HKL/Y)
S olgato] gk AFAHFE Faba, of7]d] $-eluetelA A 1kWh
2 AN 0 BAERE w9 SA7k22HC0,%/kWh)

[e]
Zb A AYAanESE kLY #x5 AT o] “o]EHA
1 2kWh, “Aest2dA] el rah " B4 elM 8kWh

g Zvlahe s Aow, aHln FTTRWAUALERE PN o
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% Z7kete] IO $ud AIWhE, “FFSALAAERE HAelA
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HEEEY W BOMWh(HL), “FEAEALNGEFE B4 o
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Mas ) Paael 33 4n MR AHAnEe AEGE 4 £F 4
A grob mEaA Rtk AT AFHFE FAAA AMES R0 Fi

N
FH
(@]
=
V
i
H
>
o
0T
IE3
2
=
rin
>

_Il'_lil_
k>
=
o

E
ro
>
N
|>
=
Ty

1L}

= = [=]
¢ H M A 2MTIAH S
OIS WM +HTAY | NE FRwaiAy |TEUTH | 25070
7 + 3} 4 eaH[7|2F : 2007.18~8Y CZKW X 8,069kl X 5602
=Ek=13 .AHIEt 0 794.045kWh .OI_:‘?_I- %Ej}ﬁﬂug%k . 362%
(B emralat : 811916kL ~C0;~0.14kg =012 x
B O D o eChelAH| M : 2kWh/AL 2,590,770kWh
6000I@L)_| ;"‘IX-HO{’:I:ITOI 251 =2 2toh) HASSHIERHASR) * 3.204
’ CIANIEEIE EH e= W20 _362t0n + 1122-C049)
YE S| IAM  RARMH[AIdA ool AH|HA 1 10,363,080kWh
M 2| +|eH| 7|2 1 2006.18~128 —8kW x 3,549kL x 365Y
54t BHeAH|ZE ¢ 6,233,460kWh ooi7t 2HIIAH SR ¢ 14518
(2R o2 X 1,056,518KL —C0,
B O Djecte{4H|M2 : 8kWh/kL —0.14kg—CO:x 10,363,080kWh
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200mg/L| o, 5 = sHASSH|S2H(AF) ¢ 130
obx|M|o{AdH| Q| 25t =2 Ztot S oS ST

oL (2AZF| M o{ |2 3t 52 ) 1451 = 112E-CO,
SR |eHTAY | FolERA2[AIY eOIAH|ME : 60,883,095k Wh
| Al A|eaH|7|2F 1 20054 —47kW x 3,549kL x 365
g J |eAH|ZF 1 472,285kWh o0i7t 2AMTIAHIER : 8,524E
(2= o2 x2|2F : 9,988kL —CO;
B O D|ebte|AH|EE : 47kWh/KL —0.14kg—C0: x 2,590,770kWh
30mg/L|(RE, 23}, &, SMESE, oA || ASSH|ESEH(AF) ¢ 760
O[LH) Mol ) —8,524E + 112E-CO0,
_I_I—A.jéll‘_'AA-{ D Z2EQ RaEyis:
S&5T HI; 1S RTINS otnuimey 81,609,255k Wh
PSIEIPNES iy —63kW x 3,549kL x 365

= eAH[7|ZF 1 2006.42~2007.38 ' - =
& T Tleaniz : 3334,570kWh 2zl SAJIAUER ;11,425

A o ) ) E—
](3°OW‘]S o2 X{2[2F : 53,290k £-C0,

CHOIAHIHE : 63KWhAL(ZE, —0.14k§—cgzx 81,609,255kWh

LOme/Ll 50 otofm, 24, guetas 5 HESSHERER) : 1020
O[LH) |t %IHIEH %)’ ’ -11,425E + 112E-C0,

41) F Eold M9 di EngAZH20209 13,149kL/D)3} Ao A
|19 9,600kL)ZHe] Apolo) d|EdlE H:(3,549kL/Y). e drEAH

2 <E 33 FE

42) 2AQEA 248 %7k LCL DB(2000)e] 71el w3t Az 43
1kWhe A2k o) 1.36x 107 kg-COz0ll sl@shs 247kt miEgia 9.

43) « A M) A=A ¢ 80,916km(H5, 2006)
* W2 lkm FPA] 247F2-nEH-olatsleka 1 1.382kg/km(=rH 3
7A7e, 2005)
o A7 M) 2V lEF-ol kel E A ¢ 1128/9](=80,916km  x
1.382kg/km)
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2. 7|EAES| St ofFt ExXE(Ald &

o A ¢ 7IEAAEY S-S gl o8 ExAAde AlAd
e 772 qud ¢ e /\V < THEARAE Y] TEERAAA
oJtt.

o oA FHERAYANLL oAt AAT Fo LATYE F
i = drE -“i‘—ﬁlﬂoﬂ ‘SP Al 2 SAAYA TR ek
7Is& sk, ofn A& 19 3100kLelde] #xs A

e AN A5 gl Al e e AARRE A4 8 B

& Busl AW S, AT PHE AdPoRA A2E A48

TEAYAL L <E 56>7 o] WdAAAEY] 0.45%K T - vk 018%
of Enath @H A AXTE |FoR FAY dAle) BuA
Ado] a2 FAE 2% 20110l A9 AAEF 19 3100kLE
33%, 2020490 61%5 Z7E o] FFRuALANLR B Aol

T 7Rl XA Y AR} g wErh 2006 ofv] HxA g
A A EFS oF 2 = ZARE o] HislHl oe Ao
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<E 5.6> SUBTAHAILD} HXZHE[AEO| Bl F5t oA

T8 SHExXEAM X B X 2|AlA
B XI|A|M 22y 0.18% 0.45%
SIS EAPNES! %o* (=3,100/1,710,000) | (=4,500/1,000,000)
201144 o4 Hielzl 1.33 0.80
ExMe|Ald S (=4,113/3,100) (=3,617/4,500)
201644 oA 2ol 1.45 0.86
ExMe|Ald & (=4,509/3,100) (=3,861/4,500)
20204 oA Hiolzl 1.61 0.92
BEoia|Ald 28 (=4,991/3,100) (=4,156/4,500)

o AHLE q] ek s AJEE S A 19 3100kLelA 4,000kL
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0.18%°11 4 0.23%(&]*]@0 045%)2 57 }8}11% AR A A Y]
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Strategic plan to treat gradual-increasing septic tanks’
cleaning sludge in Seoul

Project Number SDI 2007-R-18
Research Staff Kee Young Yoo (in Charge)
In Sung Cho

There are still lots of areas where are covered with combined sewer in
Seoul. All buildings within those areas are equipping septic tanks,
separating solids from flushing water of chamber pots. Septic tanks legally
demand emptying and cleaning the those inner bodies by once or more a
year, resulting in the generation of sludge which should be purified by the
specified treatment plants, one of environmental infrastructures. Nowadays
it is well known that sludge volume collected from cleaning septic tanks has
been increasing gradually and already more than the capacity of three
cleaning sludge(CS) treatment facilities owned by Seoul Metropolitan
Government(SMG). To overcome such a circumstance, this study tried to
draw strategic plan for treatment of CS in a economical and
environmentally-friendly manner. The research was conducted through
various approaches, such as visiting the CS treatment facilities managed by
SMG or other local governments, predicting cleaning sludge volume in the
future, evaluating the effects of CS to sewage treatment plants when puting
CS into there, estimating the capital and operation costs and energy
consumption by CS treatment alternatives, checking over possibility of
source reduction of SC volume, etc.

In prediction of cleaning sludge volumes in the future, floor area of
building is most reasonable parameter, showing a gradual increase up to
13,149 kL a day 2020. The same parameter can be used to assess the
amount of both BOD and SS in the CS. CS treatment combined with
sewage was expected to result in bad effect on the quality of outlet of
sewage treatment plants and volume of sludge cakes. The fact that puting
CS into sewage treatment plants would cause the plant to break the rule,
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restricting the loading of T-N and T-P caused by CS below 10%, was more
critical issue.

Four alternatives intended to reduce the volume of CS at their sources
were disclosed to be unuseful. Household sewage treatment units have
possibility to produce more volume of sludge which are the byproducts from
the units, and remaining a fraction of sludge as microbial seeding materials
at the time of cleaning has also potentiality to flow solids from septic tanks
into sewer. Inputting the collected CS into sewer networks, neighboring
sewage treatment plants and going along the water streams or Han river in
Seoul, makes a concern of emitting bad smell to those who are enjoying the
walking on paths. Attachment of sewer of large scale area like zone
redevelopment to separate sewer near the area is assumed feasible, but it
would cost quite a bit for the construction of suitable sewer system.

It was an apparent tendency that the higher grade of outlet from CS
treatment plant demands the more cost and energy consumption. In the
treatment of 3,549kl of CS a day, the present method is estimated to
demand annual cost of 6.4 billion won and to discharge green house gas of
2 units of diesel bus equivalent. On the other hand, the most advanced
method which of outlet is same as that of sewage treatment plants, increase
the annual cost by 700 billion won and the discharge of green house gas by
102 units of diesel bus equivalent, showing that the treatment of CS
combined with sewage is most efficient method in the points of money save
and environmental conservation.

Key policy recommendations are as follows :

The treatment facilities of CS should be ensured under the ground rules
in the future : @O Collecting all CS and building the facilities to treat the
additional volume of CS, (@ Treating of CS in a economical,
environmentally-friendly and socially-acceptable manner, @ Ensuring even
each sewage treatment facility’s load by CS, @ Planning sewage treatment
facilities regarding the CS as their design loads, ® Expanding CS
treatment capability by improvement, extension and new establishment of
facilities in the order named, ® controlling strictly emission of bad smell, 7
Devising treatment facilities for CS only, etc.
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The Jungrang is most suitable for expanding its capability by just
simple improvement. Complementary measures like equipment of a
centrifuge make able to gear up its capability from existing 3,100 kL to
4,000 kL a day. The Seonam, having kept the lowest load caused by CS on
sewage treatment process, should be installed with additional unit of CS
facility to increase its capacity from existing 2,000 kL to 4,000 kL a day.
Through making two projects above, Seoul would have facilities capacity of
CS, 12,600kL a day. There is, however, possibility to collect more over
12,500kL of CS a day. Hence, new facilities for CS over 12,500kL a day
would be needed and they should have ability to make the same level of
outlet as sewage treatment plants or legally approved CS facilities do.
Regardless of methods, adopted facilities should not give bad effect on
quality of natural water bodies. It is also important for CS facilities not to
emit bad smell into ambient air. Above all the Nanji should reinforce its
ability of odor control as early as possible, by sealing the building and
equipping bio filter. Planning sewage treatment facilities regarding the
putting CS as their design loads is a prerequisite for keeping the treatment
of CS combined with sewage without not hampering role of sewage
purification plants in the future. In the planning phase, sewage purification
plants’ loads caused by CS should be estimated on the basis of CS
characteristics, such as BOD 5,594 mg/L., COD 3,560 mg/L, SS 8,475 mg/L,
T-N 678 mg/L,, and T-P 170 mg/L.

To implement the projects above, financial support and sharing roles
among stakeholders are needed. Especially the expense for expanding the
Jungrang’s capability, establishing additional unit of the Seonam’s facility
and equipping the Nanji’s odor control system would be assumed to be
around 17 billion Korean Won. Stakeholders could be classified into three
organizations. One takes part in planning the treatment and management
of CS and sewage. Another implements installing and operating the
treatment facility. The other, local governments, take a role in collecting CS
into treatment facilities.
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