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T 57K ER9 #Y ARVEE PEEFF AR5k gzuEd 5 2ol BYe] Aol SHsH] AAEH
SRS A S DFFE <155 x 10°~1.77 x 107 m/s, 2T 21 3ARE -0.1220014] 0.0302 AT whe) FRAR
FUYAEES A A3} 1.77x 10°~1.97 x 107 m/s2 AFEE & Zo|E Y|tk 4 A= Calver (2001)
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Streambed hydraulic conductivity along the upper reaches of the Gongdo stage of Anseong Stream was estimated through mea-
surements of stream-aquifer exchange rates (using a seepage meter) and vertical hydraulic gradients (using a manually driven pie-
zometer). From the measured data, it was found out that the stream-aquifer exchange rates varied from -1.55 x 10 to 1.77 x 1073
m/s, the corresponding vertical hydraulic gradient varied from -0.122 to 0.030, and the values of the streambed vertical hydraulic
conductivity were estimated from 1.77 x 10~ to 1.97 x 107> m/s, with variations representing local differences. The results are
within the general range of streambed hydraulic conductivity values suggested by Calver (2001) and are slightly higher than val-
ues previously measured at other stream sites in Korea. The combined use of a drive-point piezometer and seepage meter (both
constructed of high-strength stainless steel) is expected to be of practical use in the estimation of streambed hydraulic conduc-
tance, given the durability and portability of the instruments.
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Fig. 1. Locations of hydraulic conductivity measurement points.
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(a) G-type

(b) K-type

Fig. 2. Seepage meters for water flux measurement through streambed for study sites.

Fig. 3. Illustration of seepage meter plugged into the streambed for study sites.
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(a) piezometerl (b) piezometer2

Fig. 4. Piezometers for measurement of hydraulic head in streambed for study sites.

Fig. 5. Illustration of piezometers plugged into the streambed for study sites.

Table 1. Results of seepage experiment for study sites (2013. 4)

Site Flux (m/s) Site Flux (m/s) Site Flux (m/s)

Tl 288 x 1076 T6 578 x 107° T11 2.16x 107

S1 5.75%x 1077 T7 2.86x 107 T12 8.17 x 1077

S2 -1.55% 107 S4 -333x 107 S7 3.18x 107°

Up S3 -1.67x 1077 Middle S5 258 %107 Down S8 3.85%x 107
-stream | T2 2.72x 107 -stream S6 139x 1070 -stream | T]3 3.85x 1070
T3 298 x 1076 T8 3.40 x 107° S9 133 % 107°

T4 475% 107 T9 1.70 x 107 T14 7.76 x 1077

T5 416 x 107 T10 1.77 x 107 T15 1.97 x 107

< Haskely] flsf AFFAE ARsle] Adsiitk. SRR FHESk] Table 154 32o] AElsiltt. thEe
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Sl 75 7433t Fig. 5= dxvE H3 2 Fo7F 22 AR 2ol gt AFAR FY
F9| & yepd Zlo|t}. = He Aol EAlEY. e 9T 5T
= FEEETL -1.55x 10475 x 100 m/s8] H=
Zn} 9l jEt Ueptorm, 285 333 x107~1.77 x 107 m/s, 22322
SFE 7.76 x 107~3.85 x 107°m/s9] M2 24U
SlE-X| ol MRS &Y 2y HaHos W, AF, TR, 3 27 1.70x 10 mss,
FIHASE T FY - EF SIS AFAM 259%10°m/s, 1.72x 10°m/s2 A Eo] & 2Jo]&

51 gz o g o] sPYEAS ST Al Holx] skt
Z(seepage flux)E AFF3Ich 54 A4E 4, &,
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Table 2. Results of piezometer experiment for study sites
Vertical Vertical Vertical
Site hydraulic Site hydraulic Site hydraulic
gradient gradient gradient
Tl 0.015 T6 0.023 TI1 0.030
S1 - T7 0.026 T12 0.011
S2 -0.047 S4 - S7 -
Up S3 - Middle S5 0.015 Down S8 -
-stream T2 0.005 -stream S6 - -stream T13 0.021
T3 -0.006 T8 0.004 S9 -
T4 -0.122 T9 -0.096 T14 0.001
TS 0.010 T10 -0.017 T15 0.001
Table 3. Results of the estimated streambed hydraulic conductivity for study sites
Hydraulic Hydraulic Hydraulic
Site conductivity Site conductivity Site conductivity
(m/s) (m/s) (m/s)
Tl 1.92x 107 T6 2.53x 107 Tl1 7.20 % 107
St - T7 1.10 x 107 T12 743 %107
S2 330x 107 S4 - S7 -
Up S3 - Middle S5 1.72 x 107 Down S8 -
-stream T2 544 %107 -stream S6 - -stream T13 1.83 x 107
T3 4.97x 107 T8 8.50 x 107 S9 -
T4 3.89 x 107 T9 1.77 x 107° T14 7.76 x 107
Ts 4.16 x 107 T10 1.04 x 107° T15 197 x 107°

Table 4. Comparison of hydraulic conductivites between sites

Other studies Method

Hydraulic Conductivity (m/s)

Lee et al. (2013)

Empirical formula (Hazen method)

6.76 x 1075~5.00 x 107

Kim et al. (2006) Slug test

1.00 x 107°~6.00 x 107

Kim et al. (2012)

Seepage meter + mini pizometer

1.64 x 1078~3.93 x 1078

HRFCO (2011) Seepage meter + well

1.18 x 1079~1.26 x 10~

Present study

Seepage meter + drive-point pizometer

1.77 x 1075~1.97 x 1073
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