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ABSTRACT: A pretreatment system integrating river water purification and water intake function was installed
in the river channel of the small river in Hongseong-gun, Chungcheongnam-do in order to supply raw water for
artificial recharge using river as a water source. This study was conducted to verify the performance and identify
design factors of pretreatment system. As a result of 6 months of test-bed experiments, the average water intake
rate was more than 50% due to the effect of blocking the treated river water leakage and inducing the intermediate
effluent inflow by cut off wall installed in rock filled gabion weir. The water quality grade of the mixture of treated
water and intermediate effluent was “very good” for SS and BOD and “good” for TP. The average pollutant removal
efficiency was 67.9%, which was found to have the greatest effect by river flow rate, and showed a correlation
with the hydraulic retention time in the range of less than the design flow rate.
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Fig. 1. A view of research area.
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Table 1. Design criteria, type and structure of pretreatment system.

Water purification facility

Water intake facility

- Average removal rate > 57.0%

Design - Water quality rating : Very good (Ia) - Average water intake rate > 50.0%
criteria - HRT =4.8 hrs ~ 72.0 hrs (= Water intake/River water flow rate)
- Design flow rate = 140.0 m*/day
+ Gravel-Soil-Vegetated hybrid type Rockfill gabion weir with a cut off wall
Type - Multi-stage & water collectors
- Vegetation = Reed
- Slope = 0.0026 -Length, L=1.0m
- Total length, L = 60.0 (35.0 m+25.0 m) - Width, W=5.0m
- Average width, W=4.0 m -Depth, H=1.5m
- Depth, H=0.7 m -Cutoffwall, H=1.5m
St - Void volume, Vv =29.4 m’ - H-beam foundation, H=2.0 m
ructure

Vegetative soil particle size = 0.1 cm

Crushed rock particle size = 10~15 cm

- Drainage soil porosity = 0.30
- Drainage soil permeability = 0.066 m/sec
- Drainage soil particle size = 0.7 cm

- Water collection pipe = ®200 mm
- Water intake pipe = $200 mm
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Fig. 3. Rockfill gabion weir with a cut off wall and water
collectors.
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Fig. 6. Pollutants concentrations and removal efficiency.
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Fig. 7.

Pollutant removal efficiency with influencing factors.
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Table 2. Pollutants concentrations and water quality rating during the dry season.
River SS BOD TP Total
Date water  Inflow Outflow Removal Inflow Outflow Removal Inflow Outflow Removal Removal
ﬂOW rate  Conc. Conc. eff. Conc. Conc. eff. Conc. Conc. eff. eff..
(m’/day) (mg/l) (mgl) (%) (mgh) (mgh) (%) (mgh) (mgh) (%) (%)
Mar. 14 197.6 2.4 1.0 58.3 2.0 1.2 40.0 0.029 0.036 40.0 24.1
May. 08 18.8 18.0 0.2 98.9 13.3 1.6 88.0 0345 0.031 88.0 91.5
May. 25 20.0 28.6 0.8 97.2 6.0 0.6 90.0  0.103 0.038 90.0 80.8
Jun. 08 25.0 10.8 0.6 94.4 6.0 0.6 90.0 0.070 0.036 90.0 74.9
Jul. 08 144.0 227.0 35 98.5 2.9 0.9 69.0 0.129 0.042 69.0 68.0
Average 81.1 57.4 1.2 89.5 6.0 1.0 75.4  0.135 0.032 75.4 67.9
. ' Slightly ~ Very Slightly ~ Very Normal Good
Water quality rating ~ bad good bad good (11T (Ib)
Iv) (Ia) Iv) (Ia)
100% ' [ X L] 100.0% . L]
. . . o 5 o 5 ; . M 100% :, 8 ;. .
b ” "6 s . 010 15 20 25 § oo 100 0% : 30: 400 : 500 , 0% : - 8 ;
g . ° Water temperature, , °C :g River water flow rate, m¥/day ‘Z 3 of2 o.sd . 0.0 %s . 06 o 07
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100% rq0 ® . 100% 100% [
N | x | .
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5 S Inflow concentraion, mg/! 8 E x 5 H
%-100% ! % x'“ % é °
g E g o | § o e °
2 500% ! & L 2 a 6 8 10 12 1 & 1o 01 02 03 04
E x Inflow concentraion, mg/I E° Inflow concentraion, mg/I
| i ¢
-300% -50% . -50%
(d) Inflow concentration
- o rro o ror
% - L o e 00% H : ’ - ] ) ® . x : T
é m; o o E-mo.u% Epuadty
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