i B ER A B e AR AL B AT i 4(4) © 64~71(2001)
J. Korean Env. Res. & Reveg. Tech. 4(4) : 64 ~71(2001)

BHrs TAHENE et TEYS AR-5X AILES ZV|XMElTE
¥ 2 2
VRt 27 st

Treatment Efficiency of a Pond-Wetland System for the
Water Quality Conservation of Estuarine Lake

Hongmo Yangl)

" Dept. of Landscape Architecture, College of Agriculture, Chonnam National University

ABSTRACT

Treatment efficiency was examined of a pond-wetland system constructed for water quality
conservation of Koheung Estuarine Lake over one year after its establishment in July 2000. The system
is composed of primary and secondary ponds in series and six wetland cells in parallel. Cattails (7ypha
angustiflora) were planted in three wetland cells and common reeds (Phragmites australis) in three
other cells. Water pumped from Sinyang Stream flowing into the Lake was funneled into primary pond
whose effluent was discharged into secondary pond by gravity flow. Effluent from secondary pond
was distributed into each wetland cell.

SS, BODs, T-N, and T-P concentrations in influent to primary pond, and effluent from primary
pond, secondary pond, and three wetland cells planted with cattails were analyzed for about one year
from August 2000 to August 2001.

The removal rates at primary pond for SS, BODs, T-N and T-P were 29%, 30%, 15%, and 36%,
respectively. The abatement rates at secondary pond for SS, BODs, T-N and T-P were 38%, 40%,
30%, and 47%, respectively. The reduction rates measured at three cattail-planted wetland cells for
SS, BODs, T-N and T-P were 54%, 57%, 60%, and 68%, respectively. Considering early stage of
the pond-wetland system and inclusion of winter during the research period, its treatment efficiency
was rather good. Cattails had not yet grown to dense stands due to initial establishment period, which

resulted in slightly lower treatment efficiencies of wetland cells for these pollutants, compared with

those of ponds.

Key words : Pond-wetland system, Constructed wetlands, Surface flow wetlands, Nitrification,

Denitrification,
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Fig. 1. Schematic plan of pond-wetland system 29% Aase B, 23ARCN B
11.2mg/ ¢ 2 SrolA] 41%9 AHz2l&S Hola 39
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Table 1. Design Parameters of pond-wetland system
Water Free Sludge Levee Iéi\:e: Ié?:e: Water Volume Det(:lntlo
depth Board Depth Height . p P Surface . .
(inside (outside , (m") Time
(m) (m) (m) (m) ()
) ) (day)
P‘;mjy 20 05 04 30 1:3 1:3  18x17 264  15~2
Pond-Wetlan on
d Secondry 50 05 04 30 1:3 1:3  18x17 264  1.5~2
system Pond
Each
(Two Ponds Wetland 0.6 0.3 0.9 1:2 1:2 8.6x26.6 52.6 2~2.7
and Cell
SH;I Wetland Total six
Cells) Wetland 3156 2~27

Cells
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Fig. 3. Monthly average BODs concentrations in influ-
ent and effluent of a pond-wetland system
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o 1X}AEA B 50mg/ ¢ 2 B EH 15%
o] A EES Holn, 23} A RN H 4.2mg
(42 ol 30%° AYE&S Holi Yt} F
A AEFe HF T-NS 24mg/ ¢ & B
60%9 AT EE&S Hola Utk FX A A
2d TN A& $& B3I Holx 9}
. ole & AR FAU uAE] A
slo} 243l &5 A3}(Kadlec and Knight,
1996)°l ¥gle] &= RO ZE Al HEY
oA TN ZFAAAA 93 F= AA
Hr, d¥= v Eof 93k & 23} (nitrification)
9} e+2 3} (denitrification) A AA2 A
o] thr]F o2 o|F3te] A ABTHEPA, 1983;
Oswald, 1988). FAoA T-NAAE 2] & ¢
g FFRG vAEY 9% dEUYots],
s}, @43yt Fad 9 5&@ T #
718 &2 (organic N)7 714 uAE

]_
o3 R0l S Fohel Fwriotz A

5} 7&1)\].
3o
= =2

Z
F=2
5



FrE FAYERAS AT £AHE AR-HA A=HY 2UHYSE 69
Y L 25C, pH 7 ZAAM= & 452 Y ¢} 2lo] A AHh(Oswald, et al.,, 1994; Green, et
o} & dEUole) AANH:-NE 0.6%, Y=Y al, 1995). ZAA-Z74 A¥oz A" d%
ofo] &Hl HAANHS-N)Z 994%7F EAgtt AxFHolxe 204 AR Ay g FiH
(Kadlac and Knight, 1996). &= Uolo] 28] A o] e &7 3V dEeE fYHd =
7} A2EE B3te] olEale AANO,-N)E F9 AFREo] Fo] dEnigor Ao
gy & AAe AANO,-N)E AZHT o Aot o] AA"T
B 2

5l

FEo HFAoA oldate Aie 3stzozm
Borgsle] e wra st AAE Ax
= J7VER] FA Y EGo g FatEo] g7
4 | AE ot gdsrt dojyEA Ax
(Np) 9} oFitsld AN,0)Z 3k o] o]5o]
752 olFste AAUF A AETH(Yang, et
al,, 2001). X2 &E9 ZAE ALA A AT
g dgs 3t FFAELS U7TY A E
WaE AEsta EGolA] LAse i) of
A LE HIIFoE o]FAITIE BIEA 0]
warE o] . kA g ddEy Hes
Holl ¢l& 718 ol A= ¢EY
ots}eol Aitslrt dojum, ZUS AL
= 714 AEZFME @23z a9
ofitst A 4vt WA, FAAESY BrxF
S 58 thriFe s o]F3ci(Fulkler and

Richardson, 1989). A& 717t &A1 BEo| A
7]

A Ags hds] 13 271G EH A ZH
dgo] g dae] AARL] He HeR
AlRE T FE0] 2~33] 437 o]

= 4
et T-NO| Hago] thik Zofd Ao
2 o Zdrh

a9 594 fFdae] Hd T-PE 0.16mg/ £ ©]
o 1 ZAARENAM HF 0.1mg/ £ E A2 =] 36%
o] AYPaE&E HolH, 2xA KA H 0.08
mg/ ¢ 2 SrolA 47%° M &S Holil Uth
SA A AP HF T-PE 0.05mg/ 4 2 Bt
68%2 HYaE&S Holx

AXOA AP Z2FAFLZ AAHYAY
Q12+ (Ca-phosphate, Fe-phosphate, Al-phosphate)
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Fig. 4. Monthly average T-N concentrations in influent
and effluent of a pond-wetland system
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Fig. 5. Monthly average T-P concentrations in influent
and effluent of a pond-wetland system
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