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Abstract

The feasibility of the up- and down-flow constructed wetland was examined for rural wastewater treatment
in Korea. Many constructed wetland process was suffered from substrate clogging and high plant stresses
because of long term operation. The up- and down-flow constructed wetland process used porous granule
materials (charcoal : pumice : SSR = 10 : 20 : 70) for promoting intake rate of nutrient to plant, and especially
flow type was designed continuously repeating from up-flow to down-flow. BODs and SS was removed
effectively by the process with the average removal rate being about 75% respectively. The wetland process
was effective in treating nutrient as well as organic pollutant. Removal of TN and TP were more effective
than other wetland system and mean effluent concentrations were approximately 7.5 and 0.4 mg L™ which
satisfied the water quality standard for WWTPs. The treatment system did not experience any clogging or
accumulations of pollutants and reduction of treatment efficiency during winter period because constructed
polycarbonate glass structure prevented temperature drop.

Considering stable performance and effective removal of pollutant in wastewater, low maintenance, and
cost-effectiveness, the up- and down-flow constructed wetland was thought to be an effective and feasible
alternative in rural area.

Keywords : NEWS, Intermittent trickling biofi lter Constructed wetland, Decentralized Regions, Rural Com-
munities.
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Fig. 2 Schematic diagram and photo of the up- and
down-flow constructed wetland
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- Table 1 Summary of major concentrations and removal rates of major water quality parameters.

Parameter

' Wetland efﬂuent (rng/L)

Wétland influent (mg/L)

"WWTPs effluent standards

Conc. + SD Conc. + D Removal (%)

SS 954523 224585 783 10/20*
'BODs | 208+16.25 5241765 758 10/20
TN 26.2+11.97 - 75:347 714 20/60
NH,-N 17.7414.34 © 1.0£165 944 -
NO;-N 1.8£251 05:144 700 -
NOs-N 17.1£14.27 6.245.25 636 -
PO,-P 134047 . 024026 82,6 -

TP 174082 0.4+0.31 738 2/8

*. WWTP effluent standards of special region (4 big-river regions) / Other regions

NO;-N# NO;-N & ¢ 65%4 Mgads e 259 FoodE3Y $58 vehd JgZolrt
Witk BODsS| 9T 5= = %& 20.8 mg/LE Ehh)
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Fig. 4 Concentrations of major pollutants of influent and efﬂuent in up- and down flow constructed wetland
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A% f35Y Tt 4915 wERYG B A

27} e, ol #YUFE AHSE biofilter A2
F7h dgten # Aol AME AFEATL W)
A%57} 9 3~5 mg/loly] Wil Aoz g
Hol $349] #sbels HFA 10 mg/Lo)dtE
AR f25 F4S FRE 5 Yo ofe
QAP EY WAED AEo] AR AR
2EE A AAlE FH FrEAY JAD
71840l A8 & Fo g J& ¥
H2g o] Fusigly) WEoE Azdn.

SS9 A4 B 95 mg/ll #YF FEAA -
2.2 mg/LE oyttt SS9 A F2 AR5

of 23 o]FojAH|, olzfd A= TFE A
A7} obx EAQ Fe7pyolr] wEe] oad
HHEAL AMIHE Mzl ARstA €.
o]gA AF3h= 1HEA FolA LEMEEE 1]
AEo] gt HESHY 23, f3E F e gt
5, 718 stk B3 TSEoE AAd.
TNY Aol #U59 Bd 5%/ 26.2
mg/LolA 7.5 mg/LE ZHAsiic) AAksle) edo)
Bofshe PBES FHS EA0] ui dekp]
gl foishe uAE, HE T oy 2 @
gt AA 71Zo] depac), dutA 45 A4
AAE Aasads gAddAd g8 oA
), AxslaAo T-N9 5~20%7F AA=,
e g g ol T-N9 70~95%, NO3—< 8
0~90%7} AALTY (Metcalf and Eddy, 1991).
Katrin and Sabine (1997)& +335EY AF&H

Aed COD AAY AxWE: F2 EFS 20
cmojM e AAFEFHY EF TAEAY 9%
d=nhy Siglch RS AddFEel HE £48
22 AF&A M COD AALEH NH, Sd&e
90% ool T-N AAEL 50% A=

FE14 AFFA 249 FrEASFA GRS
C/Nulol @2t T-N Hel&o| 456~52% FFo|u
(Chung, 1999), 32 4sE As) X =4
g AFEAY] 2AEL 39%2 ZAEUT (Yang,
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2003a). Johansson et al. (1997)2 7+84 £2
BEY AFEAAN Ededd F AT} o] Fof
A 5o Wergs gagdor FFs FrI484
AHLE 82%, TN 78% AA EBNS Ak
Platzer (1999)v #3358 UdFEAIAN FAx
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F 59 QAT 288 1gNO-Nm°d " 2 &
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ojg] ¥ T-N AAEE Iy, A 3k&
B Tste] oA EEEE =57 WE
Ao et

TPY A¢E FY5Y B 571 1.7 mg/Lo
A 0.4 mg/LE WolRed AALE He 73.8%
ZH E3AYY 4FF FA7E 2 mg/L &
o7 Foagch < AAd B HAATES
& 2d ged AdRE FAFxMY &
AYEL 456% FTO1L, AFHA A
9 A& Uviud )T A¢ 28~85%, 3
& 37~47%, kAL 22~72%2 FAFEAC
(Yang, 2003b). Q)& F& FAEY F2FHAY
T2 YA 2EE- A JAAEHE Ao
F AARE)H (Reed et al, 1995, Kadlec and
Knight, 1996; Mitsch and Gosselink, 2000), 2}
Bofl 9t FE WA 5~10% =l EFsit}
(Corbitt and Bowen, 1994) 1 H115lc} Saka—
devan and Bavor (1999)& HEAAE o] &3t
Ardz gy dI3EAdN  FYEE Rt
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