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ABSTRACT

Long-term water treatment performance analysis was conducted for the constructed wetland treating agricultural tailwater. Studied
wetland was established in 2001 and operated from June, 2002 to November, 2010. Wetland vegetation cover was shown over 90 %
coverage after 2005. According to vegetation development, accumulation of sediment nutrient was observed; Organic Carbon, T-P
and T-N. In addition, DO concentration and temperature was decreased in the constructed wetland output. An infiltration rate also
significantly decreased due to compaction of wetland soil. A runoff coefficient was increased due to the low infiltration rate after
2005. A T-N, TSS and Chl.a removal rate was maintained constantly. However, the T-P removal rate was slightly decreased along
to wetland operation because low DO concentration could increase elution of phosphorus from sediment. After constructing open
water, the T-P removal rate was increased. This is because open water could accelerate the reaearation process. Consequently, over
three years of vegetation development could be helpful for wetland performance. In addition, DO concentration is important factor to
maintain the T-P treatment.
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Fig, 2 Annual average of (a) Vegetation cover, (b) Organic Carbon, (c) Total Nitrogen and (d) Total Phosphorus in the bottom

soil of constructed wetland

Table 1 Annual average for Vegetation Cover, Organic Carbon,
T-N and T-P in the bottom soil of constructed

wetland
Vear Vegetation Cover |Organic Carbon T-N T*Pil
(%) (%) (%) (g-Kg)
2001 2.75 2.58 0.02 0.49
2002 26.5 0.33 0.03 0.99
2003 67.4 0.95 0.11 1.08
2004 92.5 1.62 0.12 1.00
2005 95.5 3.20 0.33 0.82
2006 97.8 3.27 0.31 0.66
2007 88.8 3.56 0.31 0.79
2008 97.5 3.82 0.35 0.73
2009 98.0 3.89 0.32 0.74
2010 96.5 3.68 0.28 0.94
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Fig. 4 Long term trend for (a) DO and (b) Temperature in the constructed wetland
A= T-NO| A$o|x x&H 02 2718 2005 o]3 ok Table 2 Annual average for flow rate, runoff coefficient,
0.31 %= SA5l= Aoz =AF|Q ) DO and temperature
Flow rate (m’ - day™) | DO(mg-LY Temperature (C)
Year Infl Effl RC (o Infl Effl Infl Effl
2 4\_ I7é|§|' = ntluent uent ntluent uent | Influent uent
2002 | 788.6 3494 45.2 9.47 9.84 19.2 19.6
200295E 20108714 9 JES 29 W DOS =43 2003) 5861 | 3000 | 725 | 106 | 98 | 145 | 138
A= Fig. 3, 4 D Table 29} 20k O1T5A|2 QOJuj= oeF  2004| 5857 | 4509 | 788 | 105 | 903 | 176 | 172
o 3129 Wl 7)Abo| whe) HiElE Helou), olasR|e] A= 2005| 687.1 554.4 82.1 9.91 4.77 16.9 15.2

2006 | 905.4 790.4 88.4 9.62 5.84 15.9 13.8
2007 | 701.8 529.7 7.7 9.09 4.31 16.6 15.2
2008 | 484.6 360.9 76.3 10.0 3.24 17.4 15.7
2009 | 664.7 551.0 86.0 10.3 4.18 17.7 15.8
2010 9599.0 468.4 80.2 9.13 2.72 19.0 16.9
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A7l mE fdeet =2 Chla, TSS, T-P ¥ T-N
SEe} HofA A& Fig. 5 9 Table 3% Zth thFEo
71700A QIE5A1S] Heas A HakekA] ARl 20074
TolA 2008 = Atolofl EFEAI EAs aEe] A A
e AL TS 4= 919tk o) 20079 NS FAF T
wgHE QIFEA EYol 51“71 fEo = ket 2008
W olF ThA] Y] Hejags 3jEsIglonR YAHOoR Ut
oRl QIFHAY] ARl aeS o weto] o3t YAIAQl Ao
& el Fek Aol

ChlLa®t TSS Aea&2 AF5AE A7 Fsteete ¥
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Table 3 Annual average for Chl.a, TSS, T-P and T-N in
the constructed wetland

Chl.a TSS T-P T-N
I [Out’ | RR® | In" |Out’ | RR® | In | Out’ | RR® | In" | Out® | RR'
2002 [ 18.7 823 71.3| 15.6 | 6.60 [60.1 | 0.28 | 0.11 | 75.1 | 3.75| 2.03 | 69.9
2003 129.1116.3|71.3|18.3]8.25(75.0/0.32|0.14 | 76.6 | 4.04 | 2.10| 72.2
2004 120.7 | 15.6 | 58.7 | 21.0 | 9.62 | 66.6 | 0.38 | 0.19 | 66.8 | 4.15| 1.77 | 74.9
2005 [39.2|13.5]60.7|27.0]6.59 | 72.2|0.47] 0.30 | 42.3 | 4.35| 2.21 | 56.7
2006 [40.119.15|86.3|14.913.95]80.7 | 0.56 | 0.38 | 59.3 | 3.96 | 2.22 | 70.1
2007 [ 32.112.3|58.5(24.913.92|75.710.57]0.36 | 23.7 | 4.70 | 2.43 | 41.7
2008 [41.8 | 12.7]28.4(39.7|7.38 | 53.7 | 0.45] 0.33 | 2.72 | 4.26 | 2.14 | 33.9
2009 | 45.8118.2(66.2|30.8|10.1|76.0]0.40|0.25|53.4 | 4.15|1.89 | 68.6
2010(43.2120.3|55.4|37.6|11.1{68.0]0.42|0.22|56.2 | 4.65|2.11 | 66.1

Year

“Influent concentration (mg- L']); "Effluent concentration (mg-L"); ‘Removal
rate (%)
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7R 37 HesIT). 919] A afo] A|&H 08 AAdh= o

.
orjﬂ,
2 o

= 24 27 g§8=0 343 4% Q19 W2 DO =2
et 8= 4 LHTOHH ArE 2F77F fErR EYEY T-P
%‘—E% JSAIZS 7540 Atk (Kim et al,, 2008; Kadlec
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oA FF 9 RS 246 24 A AEEE ¢
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S7Vsto], A1) QS flaliale 24 F oF 34t FF7I7L
Zash Aoz BAEQIt) gisal 24 M 20019 =73
% B9 OC (Organic Carbon), T-N ¥ T-P9| ¥%+= 7}7;
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0.82¢-Kg '& oFg3} Hgic). oasA9] IEEe =4 571
4.77 mm-day 'ollA 20049 ©]¥ 0.02~0.14 mm-day ‘&

Fasotel=ad A5338 A6, 2011



&9 - 827 - A¥s - TS
SIS e AFE0] #9Y 200249 45.2 9= & REFERENCES
AEQLIL, 20041 ©]F oF 80 % o49] AR ARFE Bl
o}, B4 Ay QFEA7F 2AE L AAJo] Ezksly| 7Rl = oF 1. APHA, 2005. Standard Methods for Examination of
3¢9 7|7to] W Ao Ko AR A7} QlF5R| ol Water and Wastewater, Z21st edition. Washington:
E|ZTo] oetzo] FAE|7] 7HA] oF 5H9] 7)7to] AQE Ao American Public Health Association.
2 gotEn) webd ol3GA] 27] 7Hk) 9 ARl Z2o] w) 2. Batzer, D. P. and R. R. Sharitz, 2006. Ecology of
o} oFY3} 7|7k gt A 4 Qo) HHHoR olFLR|] & Freshwater and Estuarine Wetlands. Berkeley and Los
28 AAuE 9 Eoko] okYslE]y| QA= 3 ojAke] 7|7t Angeles, CA.: University of California Press.
o] Q3 Aog urtE) 3. Carter, M. R. and E. G. Gregorich, 2007. Soil Sampling
o1& 7} A7|7F L9EE e TSS9 -2 R E2l9 and Methods of Analysis, Znd eds. Boca Raton, FL:
galis Asdon Lo A)ase wet TSS Helage CRC Press.
24 27191 200299 60 %= SHEYOoH, REHHOE AR 4. Choi, D. H,, K. S. Choi, S. W. Kim, Y. T. Oh, D. S.
5= AR Byl olZLx|9] Algo] HisE HElgy) Kim, S. J. Joh and J. C. Park, 2007. Water Flow
(drag effect)el] 9l &S W==7] wFo) YA E29 A Distribution and Sedimentation Characteristics of Particle
7¥o] 2 dojd 4= 9)o1 (Kadlec and Wallace, 2008), 41439] Materials in the Sihwa Constructed Wetland. Journal
27| BEI £Aeke] HEHZ o] HojA Szbo] 2 dojd 4 of Korean Society of Environmental Engineers 29(4):
= g0l 2AEW] HEow wekEr Ao AYase 425-437.
ZA 271 69.9 %= Ao A7|7F &%= 60 % oA 5. Ham, J. H, C. G. Yoon, H. C. Kim, W. S. Koo and H.
o] HEBEE SA5I o] =& 8y)A ERHER 9l o B. Shin, 2005. The Effect of Plant Coverage on the
HHol 22171 714 AEE $A|Eo] Edukeo] s o Constructed Wetlands Performance and Development
ojup| R o g2 FotElch S|k Jfaledo| gl X0 AL and Management of Macrophyte Communities. Koream
B2 Aol 9le] go] olofut 4 glowd, An 7lefA J. Limnol. 38(3): 393-402.
L ookx 9 277} wAEkich @ AEEEE 20029 75.1 % 6. Kadlec, R. H. and S. D. Wallace, 2008. Treatment
o] g =& AHYaLL HYo A& oR Akl 2007 Wetlands, Znd edn. Boca Raton, FL: .CRC Press.
o= 23.7 %7IA] WolAl= ATkS Hlth 7Eeade 2AJSH 7. Kim, H. C,, C. G. Yoon, J. H. Ham, J. Y. Han, 2006a.
20079 o]Zoll= oF 50 % 430 APELL Ho|ul glomg Early Stage Performance of Constructed Wetland
A717F Lodd AL sk St Zho] &2 WE L7ke] DO System for Nonpoint Source Pollution Control. Korean
Lw8 A BB 374 2AL SAAA £ Pavt J. Limnil. 39(4): 481-488.
Qlth T3k 4 29o] BEZo] 249 7lsAo] = x99 8. Kim, H. C,, C. G. Yoon, H. Y. Um, H. J. Kim, J. H.
AL A7 0 B E0kS AA & €art ot Haam, 2008. Analysis of Treatment Efficiency according
Ol XL E AV|7F €98 AL Aol o] 7p&F 2 of3F to Open-water in Constructed Wetland. Journal of
S £ 2 9lon AAs IS g SANAELE 97 Korean Society on Water Quality. 24(6): 709-717.
o 5 s AR wekEnh 2 Atoa S HystE=T 9. Kim, S. J., Y. S. Choi, W. K. Bae, 2006b. Performance
93t 3|99 A7 AME|ET} 90 gof| EEEl= A|-T & Study on Pilot-scale Constructed Wetlands in order
Alsh, o= QlE5R|Q] A |z o] AT WASE 3 o] to Restore Contaminated Stream. Journal of Korean
Qtk= AL omgitt, M ArATA AAZE 548 o)Ak Society on Water Quality 22(3): 546-556.
712v8 e} (Kadlec and Wallace, 2008), & QoA A9 & 10. Lund L. J., A. J. Horne and A. E. Williams, 2000.
29 AlAgditto] WE o] G 7|0 ZA5IAE SAAES0] Estimating denitrification in a large constructed wetland
Ol FL5R) 9] 7|HkA e 23}1E]Q17] WjEe 2 HdE ) ubA % using stable nitrogen isotope ratios. Ecol. Eng. 14:
A 27) AL ARE dEEhE Y Mgl $1148] o 67-76.
7S ZFE= 7|EIAE o] 85l Zlo] WE ARl & 11. Reed, S. C., R. W. Crites and E. J. Middlebrooks,

fu

2| Aoz wobEn.

Journal of the Korean Society of Agricultural Engineers, 53(6), 2011. 11

1995. Natural Systems for Waste Management and

127



BA71eQl mE LAYstas W

12.

13.

14.

128

Treatment, Znd edn. New York: McGraw-Hill.
Spieles, D. J. and W. J. Mitsch, 2000. the effects of
season and hydrologic and chemical loading on nitrate
retention in constructed wetlands: a comparison of
low and high nutrient riverine systems. FEcol Eng.
14: 77-92.

Vymazal, J., H. Brix, P. F. Cooper, M. B. Green and
R. Haberl, 1998. Constructed wetlands for wastewater
treatment in Europe. Leiden, The Netherlands: Backhuys.
Yang, H. M., 2005. Comparison of Nitrogen Removal
in Reed Wetlands with and Without Open Water Purifying
Effluent from a Treatment Pond. J. Korean Env. Res.
& Reveg. Tech. 8(1): 37-44.

15.

16.

Yoon, C. G, S. B. Kim, T. Y. Kwun and K. W. Jung,
2008. Development of natural and ecological wastewater
treatment system for decentralized community in Korea.
Paddy Water Environ. 6: 221-227.

Yu, H. S., D. H. Kang, B. H. Kwon, 2009. Removal
Efficiency of Pollutants in Agricultural Wastewater by
Constructed Wetlands on Reclaimed Land in the Goheung
Bay. J. of Korean Wetlands Society 11(3): 37-47.

Fasotel=ad A5338 A6, 2011



