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Abstract

In order to analyze the quantitative water withdrawal amount of intake pipe with functional screen and to evaluate the improvement
effect of the suspended solid and turbidity through the filter media, four-step research methods were suggested. In the first step,
laboratory scale experiments were constructed to determine the constitution method of the sample device filter media. In the second step,
sample device was constructed and the flow rate was observed through intake pipe with functional screen. In the third step, flow rate was
observed at different turbidity conditions for each filter material, and the hydraulic conductivity was estimated using MODFLOW.
Finally, numerical model was constructed with the MODFLOW for the sample device and the estimated hydraulic conductivities were
applied to the third step and the amount of water withdrawal was analyzed. As a result of applying hydraulic conductivity at 0 NTU,
39.96% more withdrawal was calculated than the observed flow rate. On the other hand, when hydraulic conductivity was applied at
100~120 NTU, the difference in flow rates was 9.41%.
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Fig. 1. Appearance of lab scale riverbed filtration experiment

Table 1. Layer configuration of lab scale riverbed filtration experiment

Layer Case 1 (100%) Case 2 (75%) Case 3 (50%) Case 4 (25%)
Grain size (mm) Grain size (mm) Grain size (mm) Grain size (mm)
Top 5~13 4~10 3~7 1~3
Middle 13~25 10~19 7~13 3~6
Bottom 25~40 19~30 13~25 6~10
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Fig. 2. Appearance of sample device riverbed filtration experiment
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Fig. 3. MODFLOW modeling grid configuration of lab scale experi-
ment (y-z)

Fig. 4. MODFLOW modeling grid configuration of sample device
experiment (x-z)
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Fig. 5. Turbidity reduction effectiveness
Table 2. Result of lab scale experiment
Case 1 Case 2 Case 3 Case 4
Observation point Turbidity SS Turbidity SS Turbidity SS Turbidity SS
(NTU) (mg/L) (NTU) (mg/L) (NTU) (mg/L) (NTU) (mg/L)
Inflow 113 79 112 78 111 77 113 79
Top layer 85 59 89 61 88 61 78 53
Middle layer 67 46 67 46 60 41 44 29
Outflow 59 40 57 38 47 31 39 25
Reduction effectiveness (%) 479 48.8 52.3 65.9
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Table 3. Result of sample device reduction effectiveness

583

o523

=

Top layer Median layer Bottom layer
. Inflow (1~3 mm) (3~6 mm) (6~10 mm) Outflow
Observation value
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(mg/ll) | (NTU) | (mg/L) | (NTU) | (mg/L) | (NTU) | (mg/ll) | (NTU) | (mg/lL) | (NTU)
Minimum 97.0 98.0 18.0 12.6 0.0 1.1 0.0 0.8 0.0 0.7
Maximum 241.0 123.0 310.0 139.0 30.0 23.3 19.0 12.0 15.0 11.2
Average 153.6 108.4 77.0 42.1 6.8 4.1 5.0 3.2 3.6 2.5
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350

Injection
— 1~3mm
300 | | — 3~6mm
— — 6~10mm
:c', Outflow
= 250 —
~
n
T
= 200 —|
o \ ‘
o |
T
@ 150 — \
-] 1 |
c
g [
@ 100 — '
=]
(2]
50
A
w Az DAoxde A Ao a A
0 T T T T T T T ! T I I |y 1 L 1
2/317 2/517 2/6117 2/8117 2/9117 21117 21217 211417 211517 21717 21817
Date

Fig. 7. Suspended solid fluctuation of sample device



584

160

J.-S. Yang et al. / Journal of Korea Water Resources Association 50(8) 579-586

Injection
— 1~3mm
| = 3~6mm
= 6~10mm
Outflow

Turbidity(NTU)
| |

»
(=)
1

W’”‘!

0 T T T T T T T T T
2/3/117 2/5/117 2/6/17 218117 2/9/17

211117
Date

T T T T T i T T I ' I
21217 2114117 2115117 21717 211817

Fig. 8. Turbidity fluctuation of sample device

AR A =mdS T FETY FREE20.0~15.0mg/LE
Wt 3.6 mg/L-S UEPSTH 4 942] §E = 98.0~123.0
NTUZ B 108.4NTUE 555 =%
W 25 He=0.7~112NTUR uﬂw‘#z SNTUE UrE}
Wk A2 5RO A aa297.7% % UEH S

2| gl A g of| whE F-R-EEi e O] Al A a7t ‘%%JOJ

1.0 2 AT Figs. 7 and 82 Efe Y B5-E-24 ¥3} T8
AN g oA A 55 H e o FR-Ed-2 Aol 21d4
S7FeE & o AL, thE o Al m Foll A= vhas A4St
Fe Y &, AREd 2R E ol EEES
OM Nem 5 2T S N2 AA = Ae S
 HETY BREEL oBdg S 7IE] 25
mg/LEE‘r - H-2 3.6 mg/Lo Hof W A& T
Zoh= 202 ekt

ol'31OL

A 2 rie Ju H:l W
ol

32

3.3 MODFLOWE 0|23l &
331 a2 AedR|el T
E47 23
AR ARG S B3 AES Aashzd] ol =
=D

3]
SARE Zo17] 1A T ol AR FHOR Sfed 1

-

Table 4. Results of estimation hydraulic conductivity using MODFLOW
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1~3 6.72E-04 6.72E-04 3.98E-07 0.0660
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Table 5. Results of flow rate of intake pipe with functional screen using MODFLOW

Observed flow rate Calculated flow rate Flow rate error Flow rate error
Case 3 3
(m?/s) (m’/s) percentage (%)
A 6.08E-04 1.74E-04 39.96
4.34E-04
B 4.76E-04 4.12E-05 9.49
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