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ABSTRACT: The characteristics of the changes in river water and groundwater levels after a barrage construction
are analyzed and also the yields of collector wells in the riversides are estimated using three empirical models
(Petrovic, Milojevic and Kordas models) in the study area, Gyepyung area in Gumi city. The results by three models
show that the higher groundwater levels after a barrage construction can produce the increases of 41.8%, 94.1%
and 96.9% of the yields, respectively. The sensitivity analysis for some design factors of the models, which are
the length and the number of horizontal wells, drawdown, and well diameter, indicates that the drawdown affects
the yields as well as the others. Consequently, it indicates that the rise of groundwater levels after a barrage
construction brings a positive effect on the amount of groundwater yield at the riverbank filtration sites.

Key words: River bank filtration, Drawdown, Petrovic equation, Milojevic equation, Kordas equation

(Gyoo-Bum Kim and Seung-Hyun Lee, K-water Institute, Korea Water Resources Corporation, Daejeon 305-730,
Republic of Korea; Jae-Hoon Jeong, Pan Asia Water co., Daejeon 305-330, Republic of Korea)

2008; Kyunggi Research Institute, 2008).
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Table 1. Hydraulic conductivities for the gravel layer estimated from field and laboratory tests.

Pumping test ~ Field permeability test ~ Lab. permeability test Grain size analysis Average
(m/s) (m/s) (m/s) (m/s) (m/s)
7.370x10° 4.306x10° 1.018x10° 9.044x10™" 3.410x107

Fig. 1. Location of the study area.
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Table 2. Number of horizontal wells and the Petrovic
constant.
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Fig. 2. Variations of river water fluctuations in Gumi
water level gauging station (a) and the groundwater
fluctuations in GCM-012 monitoring well (b).
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Table 3. Changes in aquifer condition before and after water-filling at the barrage.

Before water filling at the

After water filling at the

Inputs barrage (m) barrage (m) Remarks
Aquifer thickness
(Hor T) (m) 7.8 11.1
Draw down in a collector well 5 79 65% of aquifer
(H—h) (m) ’ ’ thickness
Water levels in a collector well
. . 2.7 39
during pumping (m)
Table 4. Input data and total groundwater yields estimated with three empirical equations.
Contents Petrovic Milojevic Kordas
method method method
Yield from a collector Before water-filling 3,076 2,542 1,549
well (m*/d) After water-filling 4,362 4,934 3,050
Distance between adjacent collector wells (m) 250
Total length a target area along the river (km) 2.8
Number of collector well 11
Safety rate for a well loss 0.8
Total dvield Before water-filling 27,070 22,365 13,633
otal estimated yields 0 -7 e filling 38,383 43,430 26,842
(m /d) at 11 collector
wells Increase 11,314 21,054 13,209
(41.8%) (94.1%) (96.9%)

HA4ae] ol(m), m & $HASTE A%, He
g AARoRE S AFA Asiel ol

(m), his PR3N theE 7145 Aol ¢
A% AUl B Fol(m), d SHUS

o A (m), 7= WS FAMm), 7= W4
o] 33} Bk (m)L oJu|gich

B g o] A3t o Mg A
7Fe s B7HE F1E dieese] 54 Msks 7 ee
dl, Mgkl o2 ArdoM =9 Aot 5
7t w3 2t (1), A(2) R H@)eln BE
Hiet o] F7HAR Heprt 7hs oA Eot. £ A
M 8= FAl HpBUle] =9 A H-h)=
ZotjeS 9] 65% FrER Astglon, de
AU FrAl e At FANA
ToPdetdE W gha H-83HATHE 3).

5. 2o JHeItsE "ot

ARG "ol At e
717 fi%t A

7H1:ﬂ—7],_‘—_-1‘-'/]=.9_
272 7129 A9l A

A WA 2] 95 H-g3tth(Kimhae city, 2005;
Daewoo co., 2006). WAFE F4A o] £ Rpte
% 8 AAst, +BASY Dol 30 m, W
AV A7l 7482 250 m, el A EEE He
o] Z 1} o] Zof] Miz}7} glo] FUHAl -3t THE
4). T3}, 27} QAR A BESZ A $SHY L7t
A)9] #o]= 91 em, F=HY4TO] 75220 cm, 3
30 A sHA7EA] &) A= 90 mE 22 &85
o} & AFx| el WS wefd o) F 11709 WAt
FALA O AA| 7Hed AR B F W
< B7hsf Hytch

3 404 Bz upe} o], BE FF oA T
o]He] H|ste H4 o] 5o 7H‘?=I7Fs%*°l 37Vet=
Ao g yetgtt WA J4A 1719 Ndrbss
2 Petrovic @ 4]ol| ©]3HH B | g4 o] H o= oF
3,076 m’/ oA ©<= o] Zoj= 0k 4362 m’/d 2 =
7¥st 11, Milojevic A &1o]) 2J8HH k2,542 m®/d
ol A oF 4,934 m’/d2 Z7}3l9.2, Kordas 73
Ao AL oF 1,406 m*/dol| 4] ¢F 2,749 m®/d &2 27}
stk £ 11719 AR AAol AQAE wat



==
=St EF

>

AXE 790 g A3 o] Ao A2 F A
3t U7 L Petrovic AZ A A= 27,070
m’/del|A] 38,383 m’/d 2 41.8%, Milojevic HE 4]
222,365 m’/dol| A] 43,430 m®/d 2 94.1%, Kordas
Aol AE 13,633 m’/dol A 26,842 m’/d 2 96.9%
o] S7HES Bt o4t o] ol A =4
St A X|ak=] A Bk Rhdet 27t =975t
£ A8 7%, Milojevic ZH A4 Ao a4
N7Esake] 27171 71 21 Kordas 43 Aol Al
S7Hgo] 7H B2 A= = o, 7 uhy

19 SlMe| 50 WE ZHoit HLIIsae| Hot 4

=3
wn

M2 o 2} e Aol EAFEE wek H
B 24 9 $ARDLE G WL 7
a3 W75 AWKSF A9 Bt Sne 2

27F A

ek

o

6. A7 ML LAz BN

I3 32 A ditE oz HBE= A Ald(e
B Ao, T, sHdEhe, SR 7,
st e =RE 9 A2 5) 9 Mol Alds e

120000 120000

80000 T 80000

40000 40000

Estimated yield (m3/d)

o
Estimated yield (m3/d)
o
D g
o
&
Estimated yield (m3/d)
=

30 50 70 90
Length (m)

(a) Length of horizontal well (P)

Number of horizontal well

(b) Number of horizontal well (P)

120000
80000

40000

0.45 0.55 0.65 0.75
Drawdown ratio

(c) Drawdown ratio (P)

120000 120000

80000

T 80000

40000 40000

Estimated yield (m3/d

IS

°
Estimated yield (m3/d)
=
m E
Estimated yield (m3/d
=

30 70 S0

50
Length (m)

(d) Length of horizontal well (M)

Number of herizontal well

(e) Number of horizontal well (M)

T 120000
K 80000

40000

16 0.45 0.55 0.65 0.75
Drawdown ratio

(f) Drawdown ratio (M)

120000 120000

80000 80000

40000 40000

Estimated yield (m3/d)
Estimated yield (m?3/d)

0.2 . . 0.5
Diameter of horizontal well (m)

o
W
o
’y
o
)

(g) Diameter of horizontal well (M)

Distance from river (m)

(h) Distance from river (M)

120000

80000

40000

o
Estimated yield (m3/d)
°

90 110 30 50 70 90
Length (m)

(i) Length of horizontal well (K)

120000 120000

80000 80000

40000 40000

Estimated yield (m3/d)

Estimated yield (m?/d)
Estimated yield (m3/d)
o

4 16 0.45

8 12
Number ef horizontal well

(j) Number of horizontal well (K)

Drawdown ratio

(k) Drawdown ratio (K)

120000
T 80000

40000

0.65 0.75 0.2 0.5

03 0.4
Diameter of horizontal well (m)

(1) Diameter of horizontal well (K)

Fig. 3. Changes in total estimated yields and their increasing rates according to the design condition of a collector
well before (grey colored) and after (white colored) water-filling at the barrage (P: Petrovic equation, M: Milojevic

equation, K: Kordas equation).
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