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Turbidity reduction effect assessment for determination of sand dam fill material
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ABSTRACT: Using the principle of the sand dam, the facility was installed in the upper stream area where water
without supply in Korea. The sand dam aims to increase the water resources available during normal season and
countermeasure for drought. The optimal filling material was selected to evaluate the turbidity reduction efficiency
in the sand dam installation, and the applicability was evaluated by configuring a field-scale column experiment.
Two sizes of columns were used for the experiment, and sand was used to increase the applicability of the sad dam
filling material. A column with a height of 80 cm was used to select the filling materials. Four types of sand were
used, and the actual turbidity reduction efficiency was analyzed by configurating a field-scale column of 125 cm
height for a filler with a good particle size. The selection of filling materials was determined as a combination layer
(0.8-1.2 mm / 2-4 mm), which is a sample with a high average turbidity reduction rate and uniformly reduced turbidity
without large deviations. The turbidity reduction rate is more than 95% except for the first experiment, showing
excellent performance. As the experiment proceeded, it was found that the porous filler material became smaller
as the ocher piled up, and while the experiment was conducted without removing the ocher, the turbidity reduction
effect was found to increase, but the outflow was reduced. Using the results of the experiment, it will be possible
to increase the applicability of the field filling material. In addition, it can handle with various situations, and it
seems possible to take a preemptive handle according to signs such as a decrease in the amount of outflow rate
before complete blockage occurs.
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(a) Schematic diagram
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Fig. 1. Setting of column test.
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Fig. 2. Schematic diagram of field size column test.
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Table 1. Filter material property and permeable test results.

Grain size 0.3-0.45 mm 0.45-0.7 mm 0.8-1.2 mm 2-4 mm
Specific gravity 2.64 2.62 2.65 2.65
Unit weight (g/cm?®) 1.53 1.59 1.57 1.51
Porosity 41.90 39.40 40.60 42.80

D60 0.71 0.92 1.37 2.70

D30 0.57 0.72 1.22 2.39

D10 0.42 0.56 1.04 1.89

Cy 1.69 1.65 1.32 1.43

Ce 1.09 1.01 1.04 1.12

K (x10" cmy/s) 0.68 0.72 1.99 3.25
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Fig. 3. Column test turbidity results of filler material by grain size.
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Table 2. Column test turbidity results and reduction rate of filler material by grain size.
Grain size Measurement Time (min)
(mm) 30 45 60 75 90 105 120 Ave.
Inflow (NTU)  29.07 3330 3853 44.83 4880 73.57 6497 47.58
0.3-0.45 Outflow (NTU)  4.09 460 482 472 668 639 698 547
Reduction rate (%) 85.90 8620 87.50 89.50 8630 91.30 8930 88.51
Inflow (NTU)  77.73 85.77 8437 10833 116.67 12033 121.67 102.12
0.45-0.7 Outflow (NTU) ~ 20.67 21.53 21.83 21.37 2227 2107 2050 21.32
Reduction rate (%) 73.40 7490 74.10 80.30 80.90 8250 8320 79.12
Inflow (NTU)  83.13  99.80 122.00 121.33 123.00 200.67 152.67 128.94
0.8-1.2 Outflow (NTU)  40.60 41.73 4287 41.10 4237 4193 4217 41.82
Reduction rate (%) 51.20 5820 6490 66.10 6560 79.10 7240 67.56
Inflow (NTU)  71.00 69.40 7890 78.90 80.60 90.00 92.60 80.20
2-4 Outflow (NTU) 1720 16.60 17.90 18.10 1850 1920 1980 18.19
Reduction rate (%) 75.80 76.00 7730 77.10 77.10 7870 7870  77.32
o Inflow (NTU) 7857 91.77 9690 109.00 120.00 117.00 164.00 111.03
%Og‘flflgj‘zt‘_fg Outflow (NTU) 1593  16.67 1827 1893 20.07 2143 2407 19.34
o Reduction rate (%) 79.70 81.80 8120 82.60 8330 81.70 8530  82.58
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Table 3. Experimental condition of field size column test.
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No. Flow (L/min) Turbid water material Turbidity (NTU)
1 5.70 Water 400 L + Ocher 100 g 111
2 6.13 Water 400 L + Ocher 300 g 423
3 5.32 Water 400 L + Ocher 500 g 730
4 3.01 Water 400 L + Ocher 1000 g =1000

Fig. 4. Settings of field size column test.
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Table 4. Average results of field size column test.

No. 1 2 3 4

Average inflow turbidity (NTU) 100.95 379.00 695.00 =1000
Average outflow turbidity (NTU) 12.65 11.52 34.70 23.26
Average turbidity reduction rate (%) 87.21 96.92 95.04 97.67
Average inflow (m*/day) 5.70 6.13 5.32 3.01
Average outflow (m*/day) 5.67 5.60 4.92 3.40
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Fig. 5. Results of field size column test.

(d) No. 4 (Water 400 L + Ocher 1000 g)
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