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Water Quality Improvement by Natural Wetland. Hwang, Gilson* Bomchul Kim?, Ho-Sub
Kim?! and Man-Sig Jun?! (Korea Agricultural & Rural Infrastructure Corporation, Rural
Research Institute, and Dept. of Environmental science, Kangwon National Univ. Chunchon

200-701)

The water clarification efficiency was examined in a shallow wetland where dense
vegetation was formed naturally in an abandoned paddy field. And, also two enclo-
sure experiments were carried out to measure the effects of materials exchange
between sediment and the overlying water with the existence of vegetation and
accumulated litter. The hydraulic retention time of wetland was regulated in 1.2
day. The removal rates of SS (56%) and NO3z;-N (61%) were high, considering its short
retention time. However, removal efficiencies of VSS (28%), COD (14%), DOC (1%),
and TP (0.2%) were relatively lower. This low removal efficiencies were thought to
be due to the release of dissolved form of organic matter and phosphorus from the
sediment. Most of constituents except nitrate were higher in the enclosure at the
beginning of enclosure installation than that of the outflowing water from wetland.
And then, it has fluctuated and decreased with time. The wetland was in equilibrium
state of settling, accumulation of organic debris, and regeneration of dissolved
material from sediment. So ultimately high primary production by dense vegetation
in the wetland may be the reason of unfavorable or low treatment efficiency of
wetland after many years of operation for wastewater treatment. However, the
water quality of effluent from the wetland showed smaller variation and better
condition than that of inflow, especially during storm events. It can be concluded
that this wetland is suitable for the improvement of water quality from nonpoint

sources.
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Fig. 1. The showing map of sampling site in natural wet-
land.
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Fig. 2. The variations of rainfall and the quantity of inflow in study wetland.
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Table 1. The concentration range and median values of parameters for water quality measurement in wetland.

Item Inflow Outflow Mean removal
(mg/L) Range Median  No. of sample Range Median  No. of sample efficiency (%)
SS 10.6~74.7 24.9 18 5.4~42.0 13.6 20 42.7
VSS 6.2~16.9 9.2 17 2.4~16.0 7.0 18 224
COD 6.8~14.8 9.0 19 6.2~8.8 8.1 14 19.5
DOC 2.9~14.8 5.6 15 3.0~7.6 4.7 12 5.0
DO 1.1~6.4 25 18 04~34 1.1 17 45.0
TN 1.5~3.7 2.6 19 1.2~2.6 2.1 19 225
NOs3-N 0.04~2.8 0.46 19 0.00~0.93 0.11 19 22.2
TP 0.21~0.63 0.30 21 0.26~0.62 0.36 21 -19.3
DTP 0.03~0.23 0.13 21 0.01~0.29 0.10 21 8.2
DIP 0.05~0.20 0.09 21 0.002~0.21 0.08 21 9.1
Table 2. Average loading mass and removal efficiency of e Aoz gAstedof e AR R FAE A
SS, VSS, COD, DOC and nutrients. $23 go= APA=AFE g SFo] 2AFHE=
Loading Removal Removal 7o) ol]7] wjEol] = m|= geldgko] we uf} 7}
mass mass efficienc
- @meiyn) (%) ’ B Aol 247 2.8 Ha AATH Ael7} 9l
0
sS 2706 sg y15150 56.0 TS AT A S ARl el
VSS 884:8 250:9 28:4 'IC"F"{':“O] “%E]—X:] 'é'xloﬂ 5]315]0]31;1 (ﬂZ}o 'I'I"7]'1éj_°]
coD 7345 104.0 14.2 Akl &2 4 ok 23 & A7 FAeA =
boc Be 18 Lo A5 A $E vmselen gLt Ardnd
‘ : : Zo & =
oL e Bog o o) A ALl gl TelF Wk Aol alsieh 19
TP 325 0.05 0.2 22 A g AFAzbE 7?&%%°ﬂ£ 78k
DTP 119 18 -1s1 U B4R AT 2 ke nAA g
DIP 9.5 -1.5 -15.8 Aoz Ay7reIC)
CODE FU5olA 6.8~14.8mg0/l, &5 A 6.2
o8 gEetdes wo) mr 4aE F ABel T ~88mgOy THE FEe] vlshe] §30] Frus}
FRAI 19 s S8 AARA ARG E e B G99 fie) g vl o
. 1997). BRHEAL ZAGE F 427%2 7P B COD®| Hit A7 &2 16.8%0°| A1, AU T A A%
AA&ZEE el 3, 9 HAG FF A AL 1,515 < 104 g/mzldayi/ﬂ Golxalare] 14.2%7F A A
gimelyr=. -1 %5-5}2k] 56%7} A 7151} (Table 2). o CODS| e AALE $29 B A% 47
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N 24~160mgle] FEwste deplch FFAAEE ok 4718 el AvelA E4eoF v guo)
22%0lm] RHSIWAT AAFE GRS A 28%e] & AAralsh oeT BAH =2, 471 2R
aﬂr/}s}b 251 g/m2lyr2A] BB nla] @2 A A& dad FH AFAZE 7HAA o AS AAE
< vehde A ES f71E0] A A o] zF4&stA "o} (Maehlum, 1998). At Aol A=
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Bk Qlste] F7]Ee] wlE vohs e ojn|d o} 7HEAl Azt S GEAe d7E Al ATHA 2o
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o ERARRE YAHg AEel MAST SFNE B FE A, 4718 AL S e Sz
Fote] 4= lgle Aoz FHH $A% %A 4 Aok FAA WE ALY 4
2 T XY A BA|7te] BL Holmzm o elo} (Faulkner and Richardson, 1989). 181}, ¥
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Table 3. Comparison of between loading mass and removal efficiency.

Loading mass Removal mass

Removal efficiency

Item Reference
(9/m?lyr) (%)
Phosphorus 32.5 0.05 0.2 this study
5.0 65~95 Faulkner and Richardson (1989)
10~15 30~40 Faulkner and Richardson (1989)
15 1.0 68 Nichols (1983)
6.0 2.8 a7 Nichols (1983)
15.0 4.5 30 Nichols (1983)
1,460 836.6 57.3 Yoon et al. (1999)
281.1 111.0 39.5 Yoon et al. (1999)
34 28~70 Cooke (1992)
Nitrogen 191.9 45.1 23 this study
20~30 70 Faulkner and Richardson (1989)
below 10 up to 70 Nichols (1983)
6,883.9 2072.1 30.1 Yoon et al. (1999)
2,712.0 425.8 15.7 Yoon et al. (1999)
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Fig. 3. The variations of suspended solids (SS) and volatile
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sure system.
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