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Abstract :

A sedimentation basin (SB) at the inlet of an irrigation reservoir which was constructed using an auxiliary dam

was monitored to evaluate its pollutant removal efficiency. Water sampling at three points, i.e., inflow stream, upstream and
downstream of the reservoir, were taken 5 times before and after the construction of the SB in 1999 and 2003, respectively. No
significant water quality variations in inflow stream were observed during these periods. The COD, T-N, T-P and SS removal
efficiencies were 38, 24, 35 and 49%, respectively. The results indicated that those removal efficiencies significantly increased
during the rainy season and COD removal efficiency, especially, was higher than others studies. The scale of SB in this study
was rational as aspects of pollutant removal efficiency and hydraulic detention time. And it is recommended that SB, at inlet of
an reservoir, should be constructed as completely separated structure from reservoir water body and having SAR Index from

0.7 %to 1.0 %.
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Fig. 1. Location and water sampling site map of study area.
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Fig. 2. Schematic section of SB in Gamdon reservoir.

Table 1. The characteristics of SB in study area

: Drainage Area(ha) H L FWSA  Volum  SAR
Constituents »

Total Paddy Upland  Forest  Resid. Others (m) (m) (ha)  (ha-m} (%)

Reservoir 985.7 69.3 80.0 751.6 214 63.4 142 376 35.3 191.8 3.6

SB 520.1 50.1 61.7 381.7 17.3 94 5.5 290 3.4 12.2 0.7

Note) SB = Sedimentation Basin, H=Height, L=Length, FWSA=Full Water Surface Area,

SAR = Surface to Area Ratio Index (by Wu et al., 1996)
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Fig. 3. Comparison of water qualities of inflow stream
before and after the construction of SB.
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Table 2. Comparison of pollutant sources between 1999 and 2003

Constituents 19991) 20032)
Population (person) 417

Cow (head) 1,100
Pig (head) 3,532 3,000

source: 1) RDC, 1999a, 2) Mong-Tan Myeon, 2003.
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Table 3. Comparison of water qualites between upstream and downstream of reservoirs before constructing SB

Fe7h ATk FARAL d2vE sYH A
= 6¥Yd 44.6 mm, 7€ 124.0
a7

) COD(mg/L) T-N(mg/L) T-P(mg/L) SS(mg/L)
Reservoir Month - ; : -
Cup Cuaown DIff(%) | Cyp Caown  Dif(%) | Cy Caown  Diff(%)|  Cup Caown_ Diff(%)
'99.6. 10.2 10.6 3.9 1.36 1.29 5.1 0.07 008  -143 6.4 72 -125
‘99.8. 9.8 10.0 2.0 2.07 1.36 24.6 0.15 013 13.3 6.8 56 17.6
Gam 9.9, 10.4 7.4 28.8 2.98 3.68 -23.5 019 019 0.0 3.6 64  -77.8
d('m '99.10. 8.4 8.6 24 3.67 3.37 82 0.16 0.9  -I8.8 9.4 8.6 8.5
'99.11. 8.0 7.8 2.5 2.94 2.87 2.4 007 006 14.3 182 10.4 429
mean 9.4 8.9 53 2.60 2.55 1.9 013 0.13 0.0 8.9 7.6 14.6
'99.7. 10.7 12.4 -15.9 1.50 1.92 -28.0 0.11 0.14 273 18.0 200  -11.1
'99.8. 9.4 92 2.1 1.32 1.02 227 0.09 009 0.0 8.8 6.0 31.8
Man '99.9, 12.5 13.8 -10.4 181 1.46 19.3 008 012  -50.0 3.7 2.8 243
u'n '99.10. 8.7 9.0 3.4 2.45 2.12 13.5 0.07 007 0.0 3.4 34 0.0
'99.11. 74 76 2.7 2.32 2.17 6.5 0.04 005 -250 6.9 54 21.7
mean 9.7 10.4 7.2 1.88 1.74 7.4 0.08 009 -125 8.2 7.5 8.5
99,5, 5.8 56 34 0.99 1.38 -39.4 0.03 0.04 -33.3j 0.8 1.6 -100.0
'99.8. 7.6 140  -842 0.83 210 -153.0 0.06 016 -166.7 16.8 17.2 2.4
Wang '99.9, 10.0 9.8 2.0 0.90 0.67 25.6 0.01 0.03  -200.0 9.6 32 66.7
gu'ng '99.10. 9.0 8.2 89 | 1.89 1.74 7.9 0.02 003  -500 104 8.4 19.2
'99.11. 7.6 6.7 11.8 1.75 1.54 12.0 0.04 004 0.0 50 34 32.0
mean 8.0 8.9 -113 127 149 -17.3 0.03 006 -100.0 8.5 6.8 20.0
note) Diffi%) = (Cup - Caomn) / Cup x 100
Table 4. Pollutant removal efficiencies of SB
Sampling time ] APR MAY JUN JUL AUG Mean
) 2003 195.2 147.9 135.7 4024 368.7 1,249.9(sum)
Rainfall Monthly mean
(mm) (1971.2000) 79.1 86.6 172.5 214.1 174.3 726.6(sum)
Stream 44 2.8 4.7 3.0 2.8 3.5
CoD Cup 5.0 7.6 14.8 1.4 244 12.6
{mg/L) Cuown 8.6 6.2 9.7 56 8.8 7.8
{ RE(%) 72 18 35 51 64 38
Stream 7.47 6.69 7.40 3.38 4.86 5.96
T-N Cup 7.15 3.77 4.09 4.36 3.60 459
(mg/L) Caown 1.97 4.02 6.89 2.55 1.96 3.48
RE(%) 72 -7 -69 41 46 24
Stream 0.13 0.08 0.14 0.12 0.11 0.11
T-P Cop 0.06 0.11 0.19 0.32 0.18 0.17
(mg/L) Caown 0.08 0.08 0.12 0.18 0.10 0.11
RE(%) 24 29 39 45 46 35
Stream | 19.6 3.2 3.6 9.6 3.2 7.8
SS Cup 3.0 8.0 11.0 20.5 26.4 13.8
(mg/L}) Caomn 44 6.0 5.8 12.2 6.4 7.0
| RE(%) 47 25 47 41 76 49
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Table. 6 Comparison of average pollutant removal efficiencies(%)

Table. 5 Water qualities of ephilimnion and hypolimnion in
reservoir and SB

TEM DO COD TN TP SS

(C)  (mg/Ly (mg/L) (mg/l) (mg/ll) (mg/L)

R1 9.4 8.0 8.6 1.97 0.08 44

Date | site

20;)3' R6 | 80 67 82 173 006 40
goe| S| 18127 S0 TS 006 30
$3 | 12 114 46 651 004 42
RI | 187 55 62 402 008 60
s | RS | 127 14 60 263 009 58
8% S | 189 84 76 377 Ol 80

S3 12.8 29 44 4.08 0.07 9.4
R1 224 NM 9.7 6.89 0.12 5.8

6. R4 16.9 NM 7.3 297 0.16 8.8
(70%) | S1 228 NM 14.8 4.09 0.19 11.0
S3 NM NM NM NM NM NM
R1 202 73 5.6 2.55 0.18 122

7. RS 18.6 7.4 6.4 2.25 0.13 112
(80%) | SI 252 7.6 11.4 4.36 0.32 20.5
S3 18.4 7.6 5.4 2.12 0.15 9.2
RI 26.6 9.4 8.8 1.96 0.10 6.4

8. R6 | 209 2.1 6.2 2.26 0.14 5.6
(95%) | Sl 272 11.8 244 3.60 0.18 264
S3 24.1 5.9 10.6 2.49 0.10 13.2

note) ( ): water storage ratio of reservoir

R: reservoir, S: sedimentation basin

Subscript: sampling depth from the water surface,
NM: Not Measured
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of SB between this study and others

Site €OoD T-N T-p SS
This study(2003) 38 24 35 49
KARICO(2001)" 5 29 34 37
KARICO(2002)" 7 26 39 35

note) 1): Dredging type, 2): Sheilding-skirt type
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Table. 7 Comparison of average pollutant removal efficiencies(%) according to SAR

Site SAR COD T-N T-P SS
This study(2003) 0.7% 38 24 35 49
KARICO(2002)" 0.9% 7 26 39 35

0.6% - 22(TKN) 29 41

Wu et al(1996)” 0.8% - 21(TKN) 36 62
7.5% - 32(TKN) 45 93

R 1.0% - 16 46 60

Borden at al(1998)” o - % 0 %
Martin(1988)" 0.5% 18 38 66

note) 1): Sheilding-skirt type, 2) Wet detention pond, 3): Dry detention pond
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Fig, 4. Semi-log graph of pollutants removal efficiency vs
SAR.

2l3tal st 2o AAE Ysie 25 xS HFAIRE
ol "astrkn stch ¥ F(2000)2 FHE A9 A
FAZEE: HAZFHS JIELR 1-3A7F Fxv) FA3)
kil Agkshdct.

B Ao BEAFERY d3T fAdHFE 6,084
mfyr(0.193 m’/s)o)™, 100 ¥% AAESFZE 105.1 m's
FFES 0129 mUsoltHCEolRAF AL 1999). EHT
Fdgn HAAEFeEFe MFEoE AR AFAREE A
Aabd zhzb 7.39(175 hak 0.324)3k0] drk webd 39
T+ B9 0.193 mYsE S5t He F4E 0.129 mi/s(E0]
EZAZFFAL 1999a) Bp gBrh & dd F 2709 AR

i

sfFe ARANA ALB o 794 AR HE
2 PREd W GYERE 23 o)¥e] AAY £ YE 7
AFAL S

Dotk uehy B A7y ARR 9 FEE
183 A as HolHE A FrE o

meA o)ty AHAE FEs] B o Axx o I7
A 24 & Bfole AR FA9 443 Bse 7
Z2 3}y, SARE 0.7 ~ 1.0% JT & 3= Ao A& &
ol HAHE 7 oA FET HeE gt

4 OofF ol ZHAZ
. I —

FUES $229 Waol HA EAZE AFAANA of
A sEAGe] A5 Fasn gdek 4549} e
AN Fole) FALAAY FolA NPedLY wFo]



HEx o

7T x| TEYE 52 479

71edgo] Aol et ol AofElr] AF FEAFI P
Eo] dFHI . 12 FAME AFY AIrEE o]&
e 1FEA, AR, AFA 59 FHo] e Hoz
wol A&H1 vt £ dFdAMe Ag5A U AFA}
A 75 3l AARE A o $§7é§} s
of thste} dHEpon Fo A L AEL UL Zh

FUE AFAY FYFo BEHS Ho} %17&112 A3
9, FEASREES AAAY AFA SR FHAo|R
yorstch. FAA Y +AAsE &L HPFHoE COD 38
%, T-N 24 %, T-P 35%, SS 49% o]¢l1, $7]o)= HFg:
Hoh & 58S YEYLeH F3], CODY A3lago]
B} Apabd 2ok g4 Vel

e fAF AFAMESE Bt dx, B AFdid A%

A R R AFAL AN £AY) FEY sew
QD A5A At Relde PR} FAPHES
& wolt o AYsk 488 Ao Be

webA] AMeR] W] YRl HAAE 24 @ A9
AR RSt A3 Eel=le FRE sta, weHE
AR FEHABSARE 0.7~1.0% AEE 3
Falag 9 €458 steA dWiA FEE HAem

kiu
e 2

olxe] A HAE gl distde 2AME 9

fol
to
BN
Pl
of
%
o3
BN
>
1o
~
e
o
ruE
2 to
_0|L
)
oo
02‘4
Yo%
2o
1o Ho
e

qeA AR E3, 227 2A%H0) BE +248)
£ wla - Holsh AlgdHl ol £048 &t 2 3
o A S A8 A%F @77 Basht,

=2

EHnEs

AL, e} v dY FELd
Aot e G F

#ee] FAHG A

F8}3].%], 20(11), pp. 1496-1510 (1998).

GAE - DR 09, JRFEYD 44 DY g @
ZUFEANNE D TR, X2, pp. 366-367 (2003).

SOl EUE A FEAT GBS +AAIGS TEAY
(%H, (1999a).

FolzAEBA BEAT FYEF 7
(9B, pp. 457-477 (1999b).

FAERNEN, P57 FUFT FIAGGY A
(9h, pp. 444-461 (1999c).

SPNEFA HEAT FHET
(1), pp. 11-12 (2000).

LAY 7 EAE

F AN DAY A YA & A

FSUPNFAL Y& FHAY ANYAPAIY HuAV),
pp. 215-230 (2001).

FA7INFAY, Y ET FHAL AGHEFAIY BV,
pp. 341-365 (2002a).

FAZNRFAY, 2002 FYET THSFYRALEITA, pp.
13-15 (2002b).

FANRZAY, A=A FHEF IS FYA FIF I pp.
16-18 (2003).

U E - A9 - weT, AR FANEE 93 AFR
WogAA 24, #FEFEegs 2. p. 738

(2000).

Aed - AAE - olBE, FYAY WPLIRA FE5A
o #E AT, FFEFFFFIA, 173), pp. 299-311
(2001)

olAs - HEHE, &R vEE AFA FHeZFH WY

Aed¥d F254 3 9B AALE AP AFA
SHEN, fFPEZS =2, 21(5B), pp. 575588
(2001)

ol - AFH - F4E, Avt A -3 FTEE AFA H
etE S ot e=F F, 23(4b), pp.
359-368 (2003).

o)FE - £XF - AehE, AFAN A S5 FAAM
BT, GFALdeEd, 3303), pp. 351364
(2000).

oldF - MlE T, WHRE FESEH AFE AT HAHH
g wkol, gt E g F 83 7, 18(6), pp. 569-576 (2002).

499 - 234, $U Z%Tzu FAMAE AT AFE

A AN, Fol&F 87, 67, pp. 97-112 (2000).

2R3E - Hdg - dew, Xi—’FZ]LH F3A +4H3 &
%, ¢FEHFYI FAFTE JUHIH4EF pp
553-556 (2003).

HAds - g3 d - f4H - Holg - FY, FHEF +32
71% TN &8 dA4& 93 HAKHY, 75H7753
2] 2], 20(3), pp.301-306 (2004).

Borden, R. C. et al., Effect of in-lake water quality on
pollutant removal in two pond, J of Envir. Engin., 124(8),
pp. 737-743 (1998).

Martin, E. H., Effectivenrss of an urban runoft detention pond-
wetlands system, J. of Envir. Engin., 114(4), pp. 810-827
(1988).

Mays, Larry W., et al, Hydraulic design handbook, McGraw-
Hill, NY, US.A.,, pp. 14.77-14.92 (1999).

Mays, Larry W., et al., Water Resources Engineering, John
Wiley & Sons, NY, U.S.A., pp. 599-604 (2001).

USEPA, Storm Water Technology Fact Sheet: Wet Detention
Pond, EPA 832-F-99-048, Oftice of Water Washington
D.C. (1998).

Wu, Jy S., Holman, R. E.,
evaluation of pollutant removal by urban wet detention
ponds, J. of Envir. Engin., 122(11), pp. 983-988 (1996).

and Dorney J. R., Systematic

Journal of Korean Society on Water Quality, Vol. 20, No. 5, 2004



