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Analysis of Field Experimental Data for Water Quality Improvement of
Tributary Stream to Estuarine Reservoir Using Constructed Wetland System
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Abstract

Wetland system is widely accepted as one of natural water purification systems around the world for
nonpoint sources poliution control. Constructed wetlands have become a popular technology for treating
contaminated surface and waste water. In this study, the field experiment to reduce nonpoint source poliution
loadings from polluted stream waters using wetland system was performed from June 2002 to March 2004.
Four wetlands were used and the size of each one was 0.8ha. Water of Dangjin stream flowing into Seokmun
estuarine reservoir was pumped into wetlands. Inflow and hydraulic residence time of the system was 500
m3/day~1,500 m’/day, 2~35 days, respectively.

After 2 year operation, plant-coverage of the wetlauds was about 70% from bare soil surface at initial stage
. Average water quality of the influent was BODs 4.17 mg/L, TSS 18.45 mg/L, T-N 4.32 mg/L, and T-P
0.30 mg/L. The average removal rate of BOD;s, TSS, T-N and T-P during the study period was 5.6%, 46.6%,
45.7%, and 54.8%, respectively. Organic (BODs) removal rate was low and the reason might be low influent
concentration. Wetland removal rate of T-P was about 10% higher than T-N. Performance of the experimental
system was compared with existing data base (NADB), and it was within the range of general system
performance.

Overall, the wetland system was found to be adequate for treating polluted water stream with stable
removal efficiency even during the winter period. Most of the nonpoint source pollutions from watershed
are transported by streams or ditches, and they could be controled by constructed wetland system before
entering the lake or reservoir.

Keywords : Nonpoint sources pollution, Newly constructed wetland, Field experiment study
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Table 1 Design parameters of constructed wetland system
System Width | Length Ar%a Depth  |Detention time I?OW Hydraulic
(m) (m) (m) (m) (days) (m°/day) | loading (cm/day)

Cell 1 | Pond-Wetland 64 1250 | 8,000 | 0.3~05 2~5 500~1,500 6.25~18.75

Cell 2 | Wetland-Pond 101 792 | 8000 | 03~05 2~5 500~1,500 6.26~18.75

Cell 3 | Pond-Wetland | 101 792 18000 | 03~05 2~5 500~1,500 6.26~18.75

Cell 4 | Wetland-Pond 61 1311 | 8000 | 03~05 2~5 500~1,500 6.25~18.75
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Table 2 Nitrogen concentrations in types for wetland systems
Cel number Sampﬁng Nitrogen concentration (mg/L)
point Org.-N NH-N NO;-N NOs-N
i Inlet 1.55 (39) 033 (8) 012 (3) 1.97 (50)
Outlet 1.06 (50) 007 (3) 0.05 (2) 0.99 (46)
5 Iniet 1.33 (35) 048 (12) 0.13 (3) 191 (50)
Outlet 1.08 (55) 0.10 (5) 004 (2) 0.76 (39)
3 Inlet 141 (42) 027 (8) 0.09 (3) 160 (48)
Outlet 1.07 (55) 006 (3) 0.05 (3) 0.77 (40)
s Inlet 1.28 (32) 044 (11) 012 (3) 223 (55)
Outlet 1.14 (46) 013 (5) 0.06 (2) 1.08 (43)

* Numbers in parenthesis are in percent
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Table 3 Comparison of the wetland performance with NADB

‘ Components Growing season Winter season NADB
Hydrulic loading (cm/day) 7.70 (687 ~ 9.31) 944 (830 ~ 11.38) 10.90
Hydrulic residence time (days) 395 (322 ~ 4.37) 537 (440 ~ 602) 207

Loading rate (kg/ha‘day) 301 (2 02 ~ 4.50) 466 (393 ~577) 19.46
BOD; |Removal effic. (%) 1691 (-88 ~ 37.8) -21.12 (-79 ~ -336) 6238
Amount removed (kg/ha-day) 0.69 (-0.18 ~ 1.68) -093 (-046 ~ -132) 12.14
Loading rate (kg/ha‘day) 1591 (944 ~ 23.19) 11.89 (755 ~ 15.23) 38.06
TSS |Removal effic. (%) 5594 (292 ~ 78.3) 779 (-306 ~ 46.7) 76.00
Amount removed (kg/ha-day) 9.07 (4.24 ~ 1377) 166 (-231 ~ 721) 28.93
Loading rate (kg/ha‘day) 2.38 (182 ~ 3.01) 523 (449 ~ 6.31) 8.16
T-N |Removal effic. (%) 52.26 (470 ~ 57.1) 3254 (284 ~ 387) 4841
Amount removed (kg/ha-day) 125 (089 ~ 172) 172 (145 ~ 244) 395
Loading rate (kg/ha-day) 0.22 (017 ~ 026) 031 (027 ~ 038) 3.9
T-P |Removal effic. (%) 5513 (52.0 ~ 60.1) 5375 (492 ~ 579) 20.80
Amount removed (kg/ha-day) 0.12 (0.09 ~ 0.16) 017 (015 ~ 022) 0.83

* Numbers in parenthesis are range from minimum to maximum
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