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ABSTRACT: This study investigated design factors and removal efficiencies of a sheet flow channel as natural type water
improvement techniques in the stream. The channel was designed considering the design factors, then constructed and
monitored in the test bed of the Osan stream’s floodplain. Water lever, velocity, discharge, T-P, T-N, and NOs-N were
monitored and the removal efficiencies and design formula were suggested. Overall efficiencies of T-P, T-N, and NOs-N range
10 - 20%, and they show consistent relations with residence times. Minimum velocity requirement is also suggested from the
relation of algae conditions and velocities. Relation formula of residence time and removal efficiency will be applicable in the
design and operation process of a sheet flow channel.
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Fig. 1. Schematic diagram of sheet flow (Park 2000).
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Fig. 2. Formation of biofilm in artificial material (Golilot
et al 2003).

Table 1. Application cases of sheet flow channels in Japan (Cho 2004)

. BOD Depth | Velocity Length | Residence | Removal Bed
gie (mgl/L) (m) (m/sec) (m) Uit Sy Material
(min) (%)
Sakura city 15 0.20 0.036 250 116 27 Gravel
Yachiyo city 18 0.20 0.13 4,000 512 46 -
PWRI 6-24 0.10 - 290 280-310 10-30 Artificial turf, etc.
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Fig. 3. The test bed of sheet flow channel in the Osan
stream.
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Fig. 4. Schematic diagram and monitoring stations in the test bed.
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Table 2. Algae conditions with velocities

215

Measuring No. Conditions Depth(cm) Velocity(m/s) Vertical location

1 D 7.0 0.130 0.6D

2 D 6.8 0.139 0.6D

3 D 74 0.078 0.6D

4 B 75 0.228 0.6D

5 B 8 0.153 0.6D

6 D - 0.094 0.6D

7 B 8.8 0.302 Free surface

8 C 11.4 0.126 0.6D

9 C 12.0 0.043 0.6D

10 B 9.9 0.233 0.6D

11 B 10.2 0.220 0.6D

12 B 8.3 0.185 0.6D
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