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Feasibility Study of Wetland-pond Systems for Water Quality Improvement and Agricultural
Reuse. Yoon, Chun-Gyeong*, Jae-Ho Jang, Kwang-Wook Jung and Jong-Hwa Ham
(Department of Rural Engineering, Konkuk University, Seoul 143-701, Korea)

A pilot study was performed from September 2000 to April 2004 to examine the
feasibility of the wetland-pond system for the agricultural reuse of reclaimed water.
The wetland system was a subsurface flow type, with a hydraulic residence time of
3.5 days, and the subsequent pond was 8 m?® in volume (2 m x2 mx 2 m) and operated
with intermittent-discharge and continuous flow types. The wetland system was
effective in treating the sewage; median removal efficiencies of BODs and TSS were
above 70.0%, with mean effluent concentrations of 27.1 and 16.8 mg L™}, respectively,
for these constituents. However, they did often exceed the effluent water quality
standards of 20 mg L™*. Removal of T-N and T-P was relatively less effective and
mean effluent concentrations were approximately 103.2 and 7.2 mg L™, respectively.
The wetland system demonstrated high removal rate (92~ 96%) of microorganisms,
but effluent concentrations were in the range of 300~ 16,000 MPN 100 mL* which is
still high for agricultural reuse. The subsequent pond system provided further
treatment of the wetland effluent, and especially additional microorganisms
removal in addition to wetland-pond system could reduce the mean concentration
to 1,000 MPN 100 mL™* from about 10° MPN 100 mL* of wetland influent. Other
parameters in the pond system showed seasonal variation, and the upper layer of
the pond water column became remarkably clear immediately after ice melt.
Overall, the wetland system was found to be adequate for treating sewage with
stable removal efficiency, and the subsequent pond was effective for further
polishing. This study concerned agricultural reuse of reclaimed water using natural
systems. Considering stable performance and effective removal of bacterial
indicators as well as other water quality parameters, low maintenance, and cost-
effectiveness, wetland-pond system was thought to be an effective and feasible
alternative for agricultural reuse of reclaimed water in rural area.

Key words : pond system, sewage treatment, reclaimed water, water reuse, indicator
microorganisms, suspended solids, turbidity, organic matter, nutrients
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Fig. 1. Schematic diagram of the constructed wetland and pond system.
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Table 1. Summary of the constructed wetland perfor-
mance during 1998 ~2002

Conc. (Mean+S.E.)

N
Paramete rgp?es Influent Effluent  Average
(mgL™ (mgL™) removal (%)
DO 130 0.3+0.07 2.5+0.09 -
BODs 130 118.2+5.68 27.1+2.70 77.1+1.33
SS 130 66.9+3.57 16.8+1.32 74.8+2.59

-N 130 135.9+7.16 103.2+5.13 24.1+2.89
P 130 13.0+0.38 7.2+5.13 46.2+2.35
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Table 2. Summary of indicator microorganisms in con-
structed wetland

Conc. (Mean£S.E.)

Influent Effluent Average
(MPN 100 mL™) (MPN 100 mL™) removal(%)

Parameter

Total

coliform 615,714+191,608  9,542+639 98.20+2.14
Fecal

coliform 237,142 +96,357 6,257+6,339 96.00+5.15
E. coli 172,857+50,770 4,762+5,333 96.90+2.13
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Fig. 2. Relationship between influent and eff luent concentration of indicator microorganisms in wetland system.
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Table 3. Recommended guidelines for water reuse in

agriculture
Parameter WHO? USEPA" WWTPs®
. 10°~10° ND~ 200 3,969 TC
Fecal coliform 100 mL* 100 mL > mLt
BODs(mg L™) - 10~30 6.3
SS(mgL™) - 30 5.2
Intensional N = _ _
nematodes =01~=<1L

3WHO, 2000).
P(USEPA, 1992).
*National mean concentration (M.O.E., 2003).
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Table 4. Pond operation conditions during the research period

NEW
Phase Duration Flow
Pond-1 Pond-2 Pond-3 Pond-4 Pond-5 Pond-6
1 Sep. 2000~ Jun. 2001 ID? WT® swe - - - -
2 Jul. 2001~ Dec. 2001 ID WT WT - - — _
3 Jul. 2002~ Nov. 2002 CF® WT WT - - - _
4 Dec. 2002 ~ Jun. 2003 ID WT WT - - - _
5 Nov. 2003~ Apr. 2004 1D - - WT WT WT WT

3Intermittent-discharge; "Continuous-flow; “Wetland effluent; “Sewage +Wetland effluent.
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