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Development of Constructed Wetlands Design Model
for Water Quality Management in Rural Basins
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Abstract

Constructed wetlands are among the recently proven efficient technologies for wastewater
treatment. Compared to conventional treatment systems, constructed wetlands are low cost,
are easily operated and maintained. Constructed wetlands are particularly sensitive to Nonp
oint source pollution(NPSP) because they function as pollutant sinks. The objectives of this
study were to review the necessary contents of survey and design factors for constructing
constructed wetlands and develop a modified DSS-WQMRA model for design of constructe
d wetlands. From the results of the case studies, in order to attain BOD target water quali
ty, 0.27%(SF), 0.66%(FWS) wetland area of the total basin is needed
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Table. 1 Equation for Design of Constructed Wetlands

Wetlands Type B O D S S

@x(InC,— InC,
K. XdXn SSerr = SSimr X (0.1058+0.0011 X HLR)

A s§=
Qubsurface | Where, Q = flow, in (m’/day), where,

Flow Type | Co = influent BOD (mg/L), C. = effluent BOD (mg/L) HLR = hydraulic loading rate(cm/day)

K. = temperature-dependent rate constant SSen = effluent SS (mg/L)

K = 1104 x (1.06)7® SSine = influent SS (mg/L)
d = depth of gravel bed, n = porosity of gravel
A= Qx(lnco—lnce)
Surface Flow s Kxdxn SSetr = SSine X (0.1139+0.002 X HLR)
Type where, K, = 0278 x (1.06)T %

d = water depth, n = density of the plant stems(0.65 or 0.75)
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Fig. 3. Flow of Design of Constructed Wetlands
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Table. 2. Required wetland area in watershed

Subsurface Flow Type Surface Flow Type
in out { Average flow | bed depth | Wetland Area| in out | Average flow {Water depth|Wetland Area
(mg/L)|(tmg/L) (m"/d) (m) (mH (mg/L)|tmg/L) (m%/d) (m) (m%)
BOD | 330 30 466,777 06 211,850 330 30 466,777 0.45 521,013
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