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Abstract

Laboratory scale model was constructed for open-cut riverbed infiltration experiment and four kinds of media were selected, medium
sand, sand, volcanic rock, and gravel, for the experiment. Hydraulic conductivity for each medium and flow rate from the collecting pipe
with functional screen were estimated from the experiment. Modified hydraulic conductivity scenarios considering turbid water (30~50
NTU) were applied in Visual MODFLOW modeling to analyze the effects of turbid water on the flow rate. Twenty-two scenarios were
generated considering prticles in turbid water and applied to each medium cases in MODFLOW modeling. The minimum error was
occurred when the gravel medium had 20% less hydraulic conductivities for the third layer-depth from the top and clay particles in turbid
water might play a role in adsorption process to the surface of volcanic rock (2~5 mm). For medium sand case the error was also quite
small when the mediumhas 5% less hydraulic conductivities for the second layer-depth from the top.
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Fig. 1. Appearance of riverbed filtration

Constant Head

Fig. 2. Schematization of riverbed filtration & Intake pipe with
functional screen (Unit: mm)
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Fig. 3. Visual MODFLOW modeling grid configuration
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Table 1. Hydraulic conductivity scenario
Scenario A-1 A-2 A-3 A-4 B-1 B-2 B-3 B-4
Layer 1 kx0.95 kx0.95 kx0.95 kx0.95 kx0.9 kx0.9 kx0.9 kx0.9
Layer 2 k kx0.95 kx0.95 kx0.95 k kx0.9 kx0.9 kx0.9
Layer 3 k k kx0.95 kx0.95 k k kx0.9 kx0.9
Layer 4 k k k kx0.95 k k k kx0.9
Scenario C-1 C-2 C-3 C-4 D-1 D-2 D-3 D-4
Layer 1 kx0.85 kx0.85 kx0.85 kx0.85 kx0.8 kx0.8 kx0.8 kx0.8
Layer 2 k kx0.85 kx0.85 kx0.85 k kx0.8 kx0.8 kx0.8
Layer 3 k k kx0.85 kx0.85 k k kx0.8 kx0.8
Layer 4 k k k kx0.85 k k k kx0.8
Scenario M-a M-b M-c M-d M-e M-f
Layer 1 kx0.9 k=0.85 kx0.8 kx0.8 kx0.85 kx0.8
Layer 2 kx0.95 kx0.9 kx0.85 kx0.85 kx0.9 kx0.85
Layer 3 k k k kx0.9 kx0.95 kx0.9
Layer 4 k k k k k kx0.95
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Table 2. Riverbed experiment configuration
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Filter Media Grain size (mm) Flow rate (m’/s) Outfall turbidity (NTU)

Medium Sand 1-2 7.15E-04 0.5

O NTU Sand 2-5 7.18E-04 52

Volcanic rock 2-5 7.30E-04 1.6

Gravel 5-10 7.72E-04 2.0

Medium Sand 1-2 7.02E-04 1.7

30— 50 NTU Sand 2-5 6.59E-04 11.5

Volcanic rock 2-5 6.25E-04 6.8

Gravel 5-10 7.05E-04 9.6
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Fig. 4. MODFLOW results x-y axis (Gravel k=0.0783 m/s, 0 NTU)
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Table 3. Results of estimation hydraulic conductivity using MODFLOW (0 NTU)

1

LT o 2 Aol
°

Filter Media Observed flow rate (m’/s) | Calculated flow rate (m’/s) Error (m’/s) Hydraulic conductivity (cm/s)
Medium Sand 7.15135E-04 7.15115E-04 2.01E-08 0.07015
Sand 7.18643E-04 7.18654E-04 1.12E-08 0.07046
Volcanic rock 7.30048E-04 7.30056E-04 0.84E-08 0.07168
Gravel 7.72431E-04 7.72419E-04 1.22E-08 0.07583
Table 4. Results of modified hydraulic conductivity scenario (30-50 NTU)
Medium Sand Sand Volcanic rock Gravel

Observed flow rate

Observed flow rate

Observed flow rate

Observed flow rate

Scenario 7.02E-04 (m’/s) 6.59E-04 (m’/s) 6.25E-04 (m’/s) 7.05E-04 (m’/s)
Calculated flow Error Calculated flow Error Calculated flow Error Calculated flow Error
rate (m’/s) (m’/s) rate (m’/s) (m’/s) rate (m’/s) (m’/s) rate (m’/s) (m’/s)
A-1 7.10E-04 8.20E-06 7.13E-04 5.45E-05 7.25E-04 1.00E-04 7.67E-04 6.22E-05
A-2 7.00E-04 1.70E-06 7.03E-04 4.45E-05 7.15E-04 9.03E-05 7.56E-04 5.16E-05
A-3 6.90E-04 1.12E-05 6.94E-04 3.50E-05 7.05E-04 8.05E-05 7.46E-04 4.12E-05
A-4 6.79E-04 2.22E-05 6.82E-04 2.37E-05 6.94E-04 6.92E-05 7.34E-04 2.91E-05
B-1 7.04E-04 2.90E-06 7.08E-04 4.91E-05 7.20E-04 9.49E-05 7.61E-04 5.65E-05
B-2 6.84E-04 1.74E-05 6.87E-04 2.87E-05 6.99E-04 7.41E-05 7.39E-04 3.45E-05
B-3 6.65E-04 3.64E-05 6.68E-04 9.60E-06 6.80E-04 5.48E-05 7.19E-04 1.41E-05
B-4 6.44E-04 5.79E-05 6.47E-04 1.20E-05 6.58E-04 3.29E-05 6.95E-04 9.30E-06
C-1 6.99E-04 3.00E-06 7.02E-04 4.32E-05 7.14E-04 8.89E-05 7.55E-04 5.02E-05
C-2 6.67E-04 3.43E-05 6.70E-04 1.18E-05 6.82E-04 5.69E-05 7.21E-04 1.64E-05
C-3 6.37E-04 6.44E-05 6.42E-04 1.65E-05 6.53E-04 2.81E-05 6.91E-04 1.40E-05
C-4 6.08E-04 9.34E-05 6.11E-04 4.77E-05 6.21E-04 3.50E-06 6.57E-04 4.76E-05
D-1 6.92E-04 9.50E-06 6.95E-04 3.67E-05 7.07E-04 8.23E-05 7.48E-04 4.31E-05
D-2 6.49E-04 5.22E-05 6.52E-04 6.20E-06 6.63E-04 3.86E-05 7.02E-04 3.00E-06
D-3 6.12E-04 8.94E-05 6.15E-04 4.36E-05 6.25E-04 6.00E-07 6.62E-04 4.32E-05
D-4 5.73E-04 1.29E-04 5.75E-04 8.34E-05 5.85E-04 3.99E-05 6.19E-04 8.61E-05
M-a 6.95E-04 6.90E-06 6.98E-04 3.93E-05 7.10E-04 8.49E-05 7.51E-04 4.59E-05
M-b 6.79E-04 2.30E-05 6.82E-04 2.31E-05 6.93E-04 6.85E-05 7.33E-04 2.86E-05
M-c 6.61E-04 4.02E-05 6.64E-04 5.90E-06 6.76E-04 5.09E-05 7.15E-04 1.00E-05
M-d 6.44E-04 5.78E-05 6.47E-04 1.19E-05 6.58E-04 3.29E-05 6.96E-04 9.10E-06
M-e 6.70E-04 3.19E-05 6.73E-04 1.41E-05 6.84E-04 5.94E-05 7.24E-04 1.89E-05
M-f 6.34E-04 6.74E-05 6.37E-04 2.18E-05 6.48E-04 2.30E-05 6.85E-04 1.98E-05
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