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Water Quality Improvement of Inflow Stream in Estuary using Wetland and Pond
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Abstract

Wetland systems are widely accepted natural water purification systems around the
world in nonpoint sources pollution control. In this study, the field experiment to
reduce nonpoint source pollution loadings from agricultural drainage and polluted
stream waters using wetland and pond system was performed. The removal rate of
BODs, TSS, T-N and T-P during growing season was 7.2%, 64.3%, 57.0%, and 60.3%,
respectively. And removal rate of BODs, TSS, T-N and T-P during winter was -49.5%,
-56.1%, 30.5%, and 47.1%, respectively. In this study, pond-wetland system is more
effective than wetland-pond system to remove nutrient.
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Fig.l. Layout of study area
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Table 1. Design parameters for constructed wetland and pond

Width | Length | Area | Depth | Detention Design
(m) (m) (m?) (m) | Time(days) |Flow(m®/day)

Cell 5 |Wetland| 64 125.0 | 8,000 0.3 3 800
Pond 64 12.5 800 15 15 800

Cell 6 |Wetland| 101 79.2 | 8,000 0.3 3 800
Pond | 101 7.9 800 1.5 15 800

Cell 7 |Wetland| 101 79.2 | 8,000 03 3 800
Pond 101 7.9 800 15 15 800

Cell g |Wetland| 61 131.1 | 8,000 0.3 3 800
Pond 51 15.7 800 15 15 800
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Table 2. Summary of the seasonal performances of wetland and pond.

System Pond - wetland Wetland - pond
Cell Cell 5 Cell 7 Cell 6 Cell 8
Parameter %g’;gf Winter gsrecgg'ci;g Winter gsi;‘zg;f’ Winter gsretgvzé)nng Winter

Inf. conc. (ng/L)| 3.27 | 273 2.80 451 2.80 451 2.78 3.18
BOD:s |Eff. conc. (mg/L)| 2.91 5.42 2.69 6.65 2.67 5.56 3.14 4.09
Removal rate(%) | 11.4 | -98.5 3.9 -47.5 4.6 -232 | -12.7 ; -286
Inf. conc. (mg/L)| 30.29 | 10.50 | 18.89 | 1096 | 18.89 i 1096 | 37.07 9.20
TSS |Eff. conc. (mg/L)| 14.93 | 9.04 4.65 9.60 7.07 784 | 11.70 6.72
Removal rate(%) | 50.7 { 13.9 754 124 62.5 285 68.4 27.0
Inf. conc. (mg/L)| 3.95 6.10 3.47 5.39 3.47 539 3.88 6.19
T-N |Eff. conc. (mg/L)] 1.62 | 3.88 1.48 3.71 1.58 3.51 1.67 4.98
Removal rate(%) | 59.1 36.4 57.3 31.2 54.5 34.8 56.9 19.6
Inf. conc. (mg/L)| 0.33 0.29 0.34 0.26 0.34 0.26 0.32 0.26
T-P |Eff. conc. (mg/L)| 0.12 0.13 0.10 0.14 0.15 0.11 0.15 0.18
Removal rate(%) | 62.4 | 56.6 71.0 46.1 56.3 56.4 51.4 294
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