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Abstract Many researches has been conducted as extreme rainfall in hydrology and extreme rainfall analysis is not
proper for determination of CSOs treatment capacity. In this study, runoff is calculated by tranformation from rainfall
to runoff according to Interevent Time Definition. The capacity of sewage treatment plant is designed by 3 times of
DWEF(Dry Weather Flow) and the efficiency of present sewage treatment plant is very low becauseat at present. Also,
The sewage treatment plant can not control CSOs. In this research, the pollution load is calculated by EMC(Event
Mean Concentration) and pollution concetration of total runoff is a standard deciding suitablility of present sewage
treatment plant. Finally, CSOs treatment capacity is determinated considering pollution load.
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[Table 1] PDFs of rainfall characteristics

Rainfall Characteristics Exponential PDF Variables Applicable Range
Volume, ¢(mm) Fr(v)="%e =% {= 1/7} I<v<oo
Duration, #(h) Fr(d=Ae M A=1/¢ 0< <o
Average intensity, z(mm/hr) f(i)=Be —bi B= 1/; 0<i<o0
Interevent time, §H(h) fe(b)=we —w(b= IETD) y=1/ (77— IETD) IETD< b<oo
Simplified version Fo(b)y=we " v=1/b 0<p<oo
AE-EA-FEIRE HEAUYE TFE AN ol HEA 2E Bk Fsgel gk
FAZES Sl owd FE54 EA4A AR 2717899 5842 IS 274 BAsE 2
HE A4z wjfEeEel oig sids dAwatsith Fr&4=(first-flush) 7} 72710l LAYs}= kol HlEke]
A T ARATI DA H9, AVARE  1007F W o9RE Uehinks o4 28 5 9ok
zilele o= §274 oo W $E2 waun. Bxelde] A AR 2U|HEFE AT &
A= WQCBS A71& AAstax} gt 58, 22 245
33 YHEE TS REEY APFE B ohle, B, iR B9AIES wele

Ao Als A% A
management practices, BMPs)-S TFFgh vlj<= 2 AFA]
AES At = AAAES Basly] 9le A8

E(Storm-water  best

O

it

Al AAAE At k. EFAQ A5 Ao
= 93 J4A1A(Storm-water quality control basin,

WQCB)®] AAlol glofa] Z+--2Fme] x| AFe] of
W AA Y AR E thF ok 317] vl A Al
015 913k 28 #H(Storm water quality capture volume,
WQCV) 9| AAl= FasitHel.

Pz BAfo SEEe 49 AR e 4
2 Fol AFHo] ghom B9 FE-NE FAL S
o AV} ARSIPES] 71249 B2 welFr] of
of uhe ANE BRABES o) F2EA ] A

[Table 2] Water quality standard

o] AAE s 1 EHo] gk

(e}
Monte Carlo 22& AME-g 71HE o83t WQCVe]
A A ARE AR

o, 471

YFIEE FEsiath A7)

AQl mojgg diAety] $1% el B3 &

AT} o]# AEol o]o] WQCB A=

H 3 A8 =4 Runoff Capture Curve) ¥}
o

AHaA AAE A7 ditshE fE ie=/d (Runoff

AR Qu
B m=Io|A] uljy]
18] 2=

grade 1 2 3 4 5 others
(ig% under 1 under 3 under 6 under 8 under 10 over 11
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[Table 3] Changes of water quality in Wangsuk stream

water system stream section Applied grade Avr;r;(;gze m Avezrg(%e m Present grade
Han river Wangsuk All 2 19.2 24.2 others
[Table 4] Characteristics of Doldari area in Guri
Basin Area Coefficient of Landsurface storage EMC Design volume of sewage
i (ha) discharge (mm) (mg/ 2) (m*/day)
Doldari 401.75 0.48 5.1 8.3 12789
FA AN, 879, 71, A A A(ET % D AWAREE Table 79} 2
o), su)o.z ool Sl §ial Aol A% 249A)
Q57 e A AR YAste g o e [Table 6] Runoff characteristics
O o] oo Alslz © o) 1351ke AL =0
feie] 2.qo] s 247k vk =eE diks 59l classification characteristics
Kol Fh7) 22 AN o] v Bolaly 9o
oT-/] yange} Tﬁ] TE7H o= 101]4— E:TLC’]'J— O-"TI_‘/] Average runoff volume
FAe BRFAA 2570 A RoAT e, o 12202 mevent
,
Aol 153L A4S o) A5Abgol Thsal
oo e e . Annual average runoff(R) 393.36 mm/yr
2, 3552 90 7hssith 4, 5585 T3y &
- - - — Runoff Probabilit;
SR AMgo] Jhssith @Al 94 e Zxed Prob[V. = 8)]) 8451 9%/event
» >S4
o] 25 H ol = B tata 20039 AHEE B 24.2 mg/l
] G N . Annual runoff number (n,) 27 event/yr
of gatil gtk s A e 4RSS Table 3, 7+
Al EOEETY 9 54S Table 40 YeRd ek
[Table 7] Loss and land surface storage
4.2 SEEM BEM classification characteristics
421 HEUSAAO| ZLAREM Average loss 18011 mm/event
MEA S A9ARE E2 AP R BEsh] ¢ Annual average loss 576.34 mm/yr
6H 1992%, 2004@0“ %E% O\j“—TLoﬂ/ﬂ }\\jE—Hi [ETD+= Average depression storage 4,694 mm/event
IR FAS [8’ | o1& Tl EEA A A5 Annual depression storage 150.21 mm/yr
o dpAmYeel A8 AT IEEE e
) cdE GEUEEF] wpyiaes ofgf el Tabl o
5e1 1) 4.3 stexe|d 8 24
431 ERE8 =4
4.2.2 HASSo| SEEM 71&9] st e &5 A7A L] 3R
N 2 o) O Z=gk > O Z2=gko =
ghelsl §E5H olelel Table 65t g 4 D1 A AR T A7 oGl BE e

[Table 5] Parameters of PDF

Characteristics Characteristics of rainfall Parameters of PDF Variables
Volume 30.172 mm 0.033 S
Duration 15.253 hour 0.066 A

Rain-free time 67.682 hour 0.015 Y
Intensity 1.978 mm/hr 0.506 B

Annual number of events 32 - S}
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G oo WHHETh o] we WSt dFe] 54 RonE QHFEy Yol A AW g £4s
o tigh 4 7|E s e &ako] AdgAd] A sie]ofwt ?EDF shEAed vag Al 42 EMC
date] HES $ A sl e A ofdle 9 2Tk
Table 82 2t skrAEl g o R AREE o] gt SdF s, 5
BOD(As}FH] 4k 849 86.3mg/17} =% BOD £
[Table 8] Characteristics of Overflow AFEE ol Eq. ()3 Zut
classification characteristics
Probability of overflow(Gp(0)) 0.660 BOD = Total pollution load )
Overflow volume(E[P]) 9559 mm/event Total runoff
Annual average number of event(§) 32 event/yr
Annual average number of overflow ’ [Table 9] BOD of Wangsuk stream
(n,) 22 event/yr
- Quality of
Al 1 ber of overfl year 2002 2003 S
nnua averig()fugiTsz of overflow 305.90 mm/yr discharge
BOD
Annual average pollution load(M,) 104.76 ton/yr (mg/1) 192 242 66.29
432 B4R BEA S1e] Table 914 7 SpAz) o] Gevtoni
SRl gel Bl ek §E2%  ARE AT DEA) AL ok AL B 5 Ak o) B4
4= 9o old upg} YREE go] GEAA "k o] | £AE 1T CSOs AAl S AASHIT.
u, s g AYEEs HES - glom o= of
A9 Fig. 113} 2t} 4.4 ERF XM2AMH A2 EH
441 EEE n2s REEAM
o JYRE nAF A2 Agao] FERAL A
= AST FEE ANE ©, A9 ntek 0~ 100062
- BRHD, AR VB Pl AR DE
%25_' AT olol] me} o we] §EuS et
5 AxtA3 = o}l 9 Fig. 129 2tt
§ 20 —| |
5
2 | 21.84% e
o 15 — ] 5 4 3 aens) 2 1 0
-1 I 1 1 I 1 I 1 I 1 I 1 1
10 — I ] L
) |
5 ] 08 — - o8
i | | I
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[Fig. 111 Efficiency of sewage treatment plant as flow

rates
719 stA A dAlOl el A7A]l 43 3l
2 39S A9, oF 21.84%9 A E eSS HoE
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[Table 10] Annual average overflow by sewage treatment plant capacity
Discharge 1Q 1.5Q 2Q 25Q 3Q 35Q 4Q 45Q 5Q
Annual iy overlow | 59137 | 32 | 34340 | 32357 | 36590 | 20007 | 2579 | 26285 | 25107
[Table 11] Pollution load by sewage treatment plant capacity
Discharge 1Q 1.5Q 2Q 25Q 3Q 3.5Q 1Q 45Q 5Q
Annual average pollution load |y, 00 | yo507 | 1176 | 1108 | 1476 | 9933 | 944 | 9001 | 8598
(tonnes/year)
pollution load per event 6002 | 561 | 5345 | 5036 | 4762 | 4515 | 4293 | 4091 | 3908
(tonnes/event)
[Table 12] Calculation of pollution load considering degree of risk(1Q)
Efficiency Vy(mm) D (mm) Discharge(m?®/sec) BOD pollution load per event(tonnes/event)
0.10 0.00 5.10 0.111 5487
0.20 0.78 6.73 0.236 4.877
0.30 272 10.76 0.378 4.267
0.40 495 1541 0.541 3.658
0.50 759 20.91 0.734 3.048
0.60 10.82 2765 0.971 2439
0.70 14.99 36.33 1.276 1.829
0.80 20.86 48.56 1.705 1.219
0.90 30.90 69.47 2.440 0.610
[Table 13] Calculation of pollution load by sewage treatment plant capacity
1Q 1.5Q 2Q 2.5Q 3Q 35Q 4Q 45Q 5Q
Efficiency (tonnes (tonnes (tonnes (tonnes (tonnes (tonnes (tonnes (tonnes (tonnes
/event) /event) /event) /event) /event) /event) /event) /event) /event)
0.10 5.487 5.129 43814 4.536 4.289 4.067 3.866 3.685 3.520
0.20 4.877 4.559 4.279 4.032 3.812 3615 3.437 3.276 3.129
0.30 4.267 3.989 3.744 3528 3.336 3.163 3.007 2.866 2138
0.40 3.658 3419 3.209 3.024 2.859 2711 2578 2457 2.347
0.50 3.048 2.849 2675 2520 2.383 2.259 2.148 2.047 1.956
0.60 2439 2.279 2.140 2.016 1.906 1.807 1.718 1.638 1.564
0.70 1.829 1.710 1.605 1512 1.430 1.356 1.289 1.228 1.173
0.80 1.219 1.140 1.070 1.008 0.953 0.904 0.859 0.819 0.782
0.90 0.610 0.570 0.535 0.504 0.477 0.452 0.430 0.409 0.391
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[Table 14] Calculation of BOD pollution load by sewage treatment plant capacity

Efficiency 1Q 1.5Q 2Q 2.5Q 3Q 3.9Q 4Q 45Q 5Q
(mg/1) (mg/1) (mg/D) (mg/D) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
0.10 76.382 71.395 67.019 63.149 59.701 56.611 53.824 51.299 49.000
0.20 67.895 63.462 59.572 56.132 53.068 50.321 47.844 45.599 43556
0.30 59.408 55.529 52.126 49.116 46.434 44.031 41.863 39.899 38.111
0.40 50.921 47.596 44.679 42.099 39.801 37.741 35.883 34.199 32.667
0.50 42.434 39.664 37.233 35.083 33.167 31.450 29.902 28499 21222
0.60 33.947 31.731 29.786 28.066 26.534 25.160 23922 22.800 21.778
0.70 25.461 23.798 22.340 21.050 19.900 18.870 17.941 17.100 16.333
0.80 16.974 15.865 14.893 14.033 13.267 12.580 11.961 11.400 10.889
0.90 8.487 7933 7.447 7.017 6.633 6.290 5.980 5.700 5.444
4.4.3 XM2|AHof ofst +EE2M 444 =EZ 02{s ML 8T Y
el A 2bggk B4 FdsHA FEE A5 Az A Ae] g8o] W BOD 0dEES s
TAEH 2T S19] Table 145 A, ok, 7o) CSOs AL E&E F431) BOD 2.4
SE 24.2mg/1el 23 AAISHH Table 129} Table 13
] — oﬂw $4¢ elg=oz Wasi). A7) BODel e @

Concentration of BOD (mg/l)

20 —\ BOD in Wangsuk

stream
10 — (24.2 mg/l)

[Fig. 13] BOD concentration by treatment efficiency
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[Table 15] Efficiency of treatment capacity considering quality of water

lo

Discharge 1Q 15Q 2Q 25Q 3Q 35Q 4Q 45Q 5Q
Required efficiency of 7148 69.49 6750 6551 6352 6153 5953 5754 5555
treatment facilities (%)

3276



ogRsFe neF RS AAH 72 24

[Table 161 Determination of treatment capacity

Stream Quality of stream Reasonable efficiency BOD pollution load per event Quality of discharge
(mg/1) (%) (tonnes/event) (mg/1)
Wangsuk 242 71.48 38.244 242
5. 4 =2 66.29mg/1] o= mlFo] Al fe R
Aol o9k EotElE T o gl Ao ® UEhsith
3oz A4 47e A R @ Gz diets e AR AAds 246
T AR o]FofA Slo] §71A] Aol o7 AF7F  Slste] R ned FERA S AAEA 2o w
WS shgo] mrh Wil oa ol gl FHe 2 gge mE §EFE BAEIIT FEAMTE oY
ol 7FeE 7t o] A A AA7t d Rapks AE] S8 steA e 9 AT dF
23kt B2 YT ool neh ABT AN % A
FERNS B ST olgstel ARSHES AT ogaRe el 1) A g
BAE 5 9T AREAS ol 8% AW, A9 onE RS o oS e 4 glonw 1
T eqysigel et Aol shssak o CSOs LA AAste] A& WM 2G5,
E efelEe 7122 BOD 9% =S A BOD 295 % $2 AHgatoich 20039 9534 BOD 2
¥ 5 Agor ol 90 S BT T P JFos AAS] S8 s 3 A
skl Agaldoe]l Fashs Rtk A A G&o  AA e a8 AgEden dA) sk &
oAy & LTt H 29 EE A FAEE wEste] 7he] CSOs ALl E&S
ato] HlaLselth 71.48%= sto] AT F5 A=A = 3ho]
des] VI sheAedel fRter AAE A9 CSOs HAE AAA s ] we fA
A shrde AN AetA Fa AR do] s Ful, AHEA E3E AN, Al Z8d A
© AARE dte] spoR WRslER ofF st G mEste] nlgel tid HASHES 483 A o]
o AZAEE AAEA T ot Aekgc,
FEFFAVES] FELEG ] o9 mpisE F
a FE5AS BAskslen ofd wE tidfde #=
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