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Design Model of Constructed Wetlands for Water Quality
Management of Non-point Source Pollution in Rural Watersheds

4984 & 3"

Choi, In Uk - Kwun, Soon Kuk

Abstract

As an useful water purification system for non-point source pollution in rural watersheds, interests in
constructed wetlands are growing at home and abroad. It is well known that constructed wetlands are easily
installed, no special managemental needs, and more flexible at fluctuating influent loads. They have a
capacity for purification against nutrient materials such as phosphorus and nitrogen causing eutrophication
of lentic water bodies.

The Constructed Wetland Design Model (CWDM), developed through this study is consisted mainly of
Database System, Runoff-discharge Prediction Submodel, Water Quality Prediction Submodel, and Area
Assessment Submodel. The Database System includes data of watershed, discharge, water quality, pollution
source, and design factors for the constructed wetland. It supplies data when predicting water quality and
calculating the required areas of constructed wetlands. For the assessment of design flow, the GWLF
(Generalized Watershed Loading Function) is used, and for water quality prediction in streams estimating
influent pollutant load, Water Quality Prediction Submodel, that is a submodel of DSS-WQMRA model
developed by previous works is amended. The calculation of the required areas of constructed wetlands is
achieved using effluent target concentrations and area calculation equations that developed from the
monitoring results in the United States. The CWDM is applied to Bokha watershed to appraise its application
by assessing design flow and predicting water quality. Its application is performed through two calculations:
one is to achieve each target effluent concentrations of BOD, SS, T-N and T-P, the other is to achieve overall
target effluent concentrations. To prove the validity of the model, a comparison of unit removal rates
betweeen the calculated one from this study and the monitoring result from existing wetlands in Korea, Japan
and United States was made. As a result, the CWDM could be very useful design tool for the constructed
wetland in rural watersheds and for the non-point source pollution management.
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wlo]A #a] BE-g
AFEAY] HAAJAE 125
= % Zoltt.  DSS-
WQMRA A Holeujo] A A=AIAR
(Data Base Management System), 2¥ %A
2~H(Model Management System), AREA} Q1]
Ho|AA| A8l (User Interface System) =2 A
FE0F AT (Yang et al,, 2000) (Fig. 1).
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Fig. 2 Design flow of a constructed wetland
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Fig. 3 Flow chart of water quality modeling
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Fig. 4 Calculation flow of wetland area

Table 1 Initial condition of design parameters

System Depth (m) Porosity (%)

type Range Typical | Range Typical

FWS | 01~20 0.6 70~98 75

SF | 05~06 0.5 18~45 35
A, A 219 BAQASY EAEAE A
Ak,

2 FAYEY AR 27)3%2 Table 13
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Table 2 Design Parameters for The Optimum Area

Area (ha)
400.0
354.8

Water depth (m)
0.7
0.6

Porosity
0.82
0.45

Type
FWS
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ANM, RE 28EA AAF (g/m”/day)°lTt.
29 A$-oll= Park(2000, 2001) ) &) A
Al wpA ] SANAS st A48 S
AFEA AFAe HlRE AASIC) mREA
FAE B oMl QAT AGAZA fAuT
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T FANEE 233 ST vRaAEA Y o
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Table 3 Comparison of constructed wetland systems

BOD T-N T-P
Source of Unit Unit Unit
D Remgval | Remgval | Remov:
a2 )| (g/m/d) g/mg/d)
This Simulated
study | value from 0.84 0.28 0.05
(Korea) CWDM
Masan Measure-
reservoir ment - 0.34 0.05
(Korea) | (1998-1999)
Gasmi- | Measure-
gaura ment - 094 0.16
(Japan) | (1994-1997)
North
America | ean 073 | 02 | 0043
(USA) |  value
& AU 69749 £419 ARE Avuy fUs
ol Hyt $T+ BOD 43 mg/L, T-N 14 mg/L,
T-P 4 mg/l & £ A7 8] 52 §9Y5
A& el &9 WAG AAZE BOD 0.73

g/m*/d, T-N 0.26 g/m%d, T-P 0.043 g/m%/d
2 PAEQ ol £ 79 BOD 0.84
g/m*/d, T-N 0.28 g/m%/d, T-P 0.05 g/m¥d k.
o R w2 S YERI oY T Aol AHY
o wEtA Table 3004 & o U0l AA 48X

s} 2959 TS AT £ Aol A
A9 AFEAE WTHE A3} B Aol A
B ATSAE T HASA AFEA9 o)
55 A% A BRRY 29edA
FEL oA B ATl e A3Ed
AARZE Hg40] gt Ao wasgn

2 AFelX e FEGY $ABEE HF A
2| gr]AEQl DSS-WQMRA E&ES 704, B
o FEAAY AFFA A B¥S st
T oJde) Hapkd f9of dgte] Hgsie]
A44e ARSSY. 1 23E Aesid o
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