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Evaluation of pumping capacity of radial collector wells
using Milojevic’s equation in the National River Watershed, Korea

Se-Hyoung Oh* - Jae-Hoon Jeong - Sang-Gyu Park
"Water Resources Division, Pan Asia Water Co.

ABSTRACT

The pumping capacity of riverbank filtration using radial collector wells at the Geum, Yeongsan, Seomjin, and Nakdong
rivers was evaluated using Milojevic’s equation. Assessment of the radial collector wells’ pumping capacity in riverbank
filtration was carried out using a case study in which one set of collector wells is installed in the watershed of each river.
Nakdong River was evaluated to have the highest pumping capacity for riverbank filtration. The areas capable of
producing over 10,000 m® per day were found mostly in the Nakdong River.
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Fig. 1. Maps showing the study area a) Guem River watershed, b) Yeongsan River watershed, ¢) Seomjin River watershed and d)

Nakdong River watershed.
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Table 1. Input data of calculation and pumping capacity in Guem River Watershed

Thickness of Transmissivity k 3
Watershed Sand-and-gravel layer (m) (m%day) tm) b m (m/day) Heh (m) - 20T A Q (m/day)
2.8 730 0.28 2.8 260.7 1876 20 097 5,328
Geum River 5.5 220 0.55 5.5 40.0 3685 20 094 3,218
K1 32 110 0.32 32 344 2144 20 097 923
4.7 660 047 4.7 1404 3.149 20 095 8,229
Geum River Cheon Stream 42 - - - - - - - -
upstream x> Geum River o - C : T -
K3  Namdae Stream 6.4 930 0.64 6.4 1453 4288 20 094 15,839
K4  Boseong Stream 2.1 - - - - - - - -
K5 Geum River 3.6 - - - - - - - -
Average 3.71 405 4,601
5.6 55 0.56 5.6 9.8 3752 20 094 819
K6 Gap Stream 8.1 305 0.81 8.1 37.7 5427 20 092 6,557
6 325 0.6 6 542 4.02 20 094 5,189
54 496 0.54 5.4 919 3618 20 094 7,121
Geum River 7.5 490 0.75 7.5 65.3 5025 20 093 9,768
5.4 935 0.54 54 173.1 3618 20 094 13,424
Musim Stream 6.8 440 0.68 6.8 647 4556 2.0 093 7,960
10 - - - - - - - -
48 - - - - - - - -
6.4 1355 0.64 6.4 2117 4288 20 094 23,078
Miho Stream 38 330 0.38 3.8 86.8 2546 20 096 3,308
K7 8.2 - 0.82 8.2
13.5 230 135 135 170  9.045 20 0.88 8,034
54 315 0.54 54 58.3 3618 2.0 094 4,523
Bogang Stream 5.6 110 0.56 5.6 196 3752 20 094 1,638
Sung pyeong Stream 7.5 360 0.75 7.5 48.0 5.025 2.0 0.93 7,176
Yeonsan Stream 6.5 65 0.65 6.5 10.0 4355 20 093 1,124
Yong Stream 6.2 115 0.62 6.2 18.5 4154 20 094 1,897
Jo Stream 7.1 530 0.71 7.1 746 4757 20 093 10,008
Chopyeong Stream 6 - - - - - - - -
Geum River 11 - - - - - - - -
Midstream 12 - - - - - - - -
. 6.3 85 0.63 6.3 13.5 4221 20 094 1,425
Geum River 47 ) . ) _ . . i .
K8 6.5 590 0.65 6.5 90.8 4355 20 093 10,205
9.1 405 0.91 9.1 44.5 6.097 20 091 9,751
Yongsu Stream 6 5225 0.6 6 8708  4.02 20 094 83,420
Jeongan Stream 6 140 0.6 6 233 4.02 20 094 2,235
7.5 - - - - - - - -
12,5 - - - - - - - -
1.9 35 0.19 1.9 184 1273 20 098 170
Geum River 3 260 0.3 3 86.7 2.01 20 097 2,039
16.5 255 1.65 165 155 11055 20 0.86 10,674
13 - - - - - - - -
K9 12.5 - - - - - - - -
7.5 490 0.75 7.5 65.3 5025 20 093 9,768
Baekma River 8.5 165 0.85 8.5 194 5695 20 092 3,718
4.8 440 0.48 4.8 91.7 3216 2.0 095 5,605
Yugu Stream 6.8 170 0.68 6.8 250 455 20 093 3,076
5.4 1935 0.54 54 3583 3618 20 094 27,782
4.6 330 0.46 4.6 717 3.082 2.0 095 4,025
6 55 0.6 6 9.2 4.02 20 094 878
Average 7.33 289 4,736
6 55 0.6 6 9.2 4.02 20 094 878
12.5 - - - - - - - -
Geum River 6.7 100 0.67 6.7 149 4489 20 093 1,783
2.8 25 0.28 2.8 8.9 1876 20 097 182
Geum River 9.1 405 0.91 9.1 44.5 6.097 20 091 9,751
Downstream K10 8 15 0.8 8 1.9 5.36 20 092 319
6.6 310 0.66 6.6 470 4422 20 093 5,444
Nonsang Stream 6.5 65 0.65 6.5 10.0 4.355 2.0 0.93 1,124
10.3 360 1.03 103 350  6.901 20 090 9,762
Seokjeong Stream 74 5 0.74 74 0.7 4958 20 093 98
7.4 5 0.74 7.4 0.7 4958 20 093 98
Average 7.57 52 935
Total Average 3,318

J. Soil & Groundwater Env. Vol. 17(3), p. 10~20, 2012



Milojevic 3 E41e 283 F8 I7Fsl Foollr WAl e] Zhioata Harhs® W7t 15
Table 2. Input data of calculation and pumping capacity in Yeong-san River Watershed
Watershed “an d_;g{;‘gf‘f;sl;fer (m)Tra(“nSl?/léfy‘)V“y t(m) b (m) k (m/day)H-h (m) 2L A (m%ay)
5.6 840 0.56 5.6 1500 3.752 2.0 094 12512
5.9 - - - - - - - -
5.5 - - - - - - - -
. 49 860 0.49 49 1755 3283 2.0 095 11,183
Yeoungsan River
Yeoungsan 5.1 505 0.51 5.1 99.0 3417 2.0 095 6,843
River Y1 4.8 1,140 0.48 4.8 2375 3216 2.0 095 14,523
Upstream 5.9 380 0.59 5.9 64.4 3953 2.0 094 5,965
2.7 - - - - - - - -
Geumseong 5.6 80 0.56 5.6 143 3752 2.0 094 1,192
Stream 5.6 70 0.56 5.6 12.5 3752 2.0 094 1,043
Damyang Lake 59 690 0.59 59 1169 3953 2.0 094 10,832
Average 52 571 5,702
4.8 600 0.48 4.8 1250 3216 2.0 095 7,644
Y2 Hyvang yong 4.7 - - - - - - - -
River
3.0 - - - - - - - -
1.6 - - - - - - - -
. 3.5 - - - - - - - -
jiseok Stream
v3 44 560 0.44 4.4 1273 2948 2.0 095 6,527
6.8 416 0.68 6.8 61.2 4556 2.0 093 7526
44 560 0.44 4.4 1273 2948 2.0 095 6,527
Yeoungsan Daccho Stream 46 170 046 46 370 3082 20 095 2074
Rlyer 30 ) ) ) i i ) i i
Midstream
2.6 - - - - - - - -
6.8 300 0.68 6.8 44.1 4556 2.0 093 5428
5.7 435 0.57 5.7 76.3 3819 2.0 094 6,59
Y4 Yeoungsan River 3.0 - - - - - - - -
34 - - - - - - - -
7.0 310 0.7 7 443 469 2.0 093 5,772
3.6 - - - - - - - -
54 600 0.54 5.4 111.1 3618 2.0 094 8615
Average 4.4 439 5,929
4.9 250 0.49 49 51.0 3283 2.0 095 3,252
2.8 - - - - - - - -
5.4 160 0.54 5.4 29.6 3618 20 094 2297
5.2 185 0.52 5.2 35.6 3484 20 095 2,557
Ry Yoo Rier S
Downstream 6.6 _ . _ . . _ . .
12.3 13 1.23 12.3 1.1 8241 20 089 417
12.3 13 1.23 12.3 1.1 8241 2.0 089 417
6.1 630 0.61 6.1 103.3  4.087 2.0 094 10,226
Gomakwon Stream 47 275 0.47 4.7 58.5 3.149 2.0 095 3,429
Average 5.1 425 1,973
Total Average 4,245
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Table 3. IInput data of calculation and pumping capacity in Seom-jin River Watershed

Area Watershed < d::fgk;:fl;y; (m)Tra(‘E?;éfyl)V“y t (m) b (m) k (m/day) H-h (m) 2r/L (m%ay)
Seomjin 43 30 043 43 7.0 2881 2.0 096 342
River 81 Okjeong Lake 48 30 048 48 63 3216 20 095 382
Upstream
Average 4.55 30 361

43 580 043 43 134.9 2881 2.0 096 6,603
S2  Seomjin River 5.6 580 0.56 5.6 103.6 3752 20 094 8,639
6 100 06 6 16.7 402 20 094 1,597
4.7 550 047 4.7 117.0 3149 20 095 6,858
5.9 20 059 5.9 3.4 3953 2.0 094 314
S4 Yo Stream
53 - - - - - - - -
Seomjin 4 61 04 4 153 268 20 096 645
River 3.7 1,310 037 3.7 354.1 2479 2.0 096 12,776
Midstream . 3.6 975 036 3.6 2708 2412 20 096 9243
S5 Boseong River
54 635 054 54 117.6 3618 20 094 9,117
3.6 670 036 3.6 186.1 2412 2.0 096 6352
S6  Boseong River 7 1,400 07 7 200.0 469 20 093 26,068
6.2 - - - - - - - -
S7  Seomjin River 4.6 - - - - - - - -
6.3 75 0.63 6.3 11.9 4221 20 094 1,257
Average 5.08 580 4,179
S8  Seomjin River 8 X j ) i ) i i )
6.2 737 062 6.2 118.9 4154 20 094 12,160
Seomjin 13 ; N : : ; : ; :
River
Downstream iin Ri 30 . ) . ) ) . . .
S9  Seomjin River 79 i ) i ) i i i i
27.8 - - - - - - - -
Average 16.20 737 12,160
Total Average 3,237
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Table 4. Input data of calculation and pumping capacity in Nak-dong River Watershed (Midstream)
Thickness of Transmissivity Q
Area Watershed Sand-and-gravel layer (m)  (mZday) t(m) b (@m) k (m/day) H-h (m) 2r/L A (m¥/day)
Byeongseong
N6 Stream 84 - - - - - - -
5.1 1330 0.51 5.1 260.8 3.417 2.0 0.95 18,021
Gam Stream 6.7 430 0.67 6.7 64.2 4.489 2.0 0.93 7,666
N7 (Nakdong River 6.4 850 0.64 6.4 132.8 4.288 2.0 0.94 14,477
33 1200 0.83 83 144.6 5.561 2.0 0.92 26,422
Cross Include) 8 750 08 8 938 536 20 092 15930
6 330 0.6 6 1383 4.02 2.0 0.94 13,251
4 _ N N _ N N N N
8.5 265 0.85 8.5 31.2 5.695 2.0 0.92 5,972
8.5 - - - - - - - -
8.5 - - - - - - - -
8.5 - - - - - - - -
Wi Stream 7 - - - - - - - -
N8 - 2100 - - - - 2.0 - -
- 130 - - - - 2.0 - -
4.7 86 0.47 47 183 3.149 2.0 0.95 1,072
4.7 1200 0.47 4.7 2553 3.149 2.0 0.95 14,963
8 13 0.8 8 1.6 5.36 2.0 0.92 276
Sahoe Stream 4.7 370 0.47 4.7 78.7 3.149 2.0 0.95 4,613
- 770 - - - - 2.0 1.02 -
8.5 - - - - - - - -
10.3 - - - - - - - -
11.3 - - - - - - - -
123 - - - - - - - -
N9 Nakdong River 10 . . p p y p h
6 830 0.6 6 1383 4.02 2.0 0.94 13,251
6.4 5360 0.64 6.4 837.5 4.288 2.0 0.94 91,288
8.8 29200 0.88 3.8 3318.2 5.896 2.0 0.91 680,597
7.8 240 0.78 7.8 30.8 5.226 2.0 0.92 4973
Nakdong 9.3 255 0.93 9.3 274 6.231 2.0 0.91 6,270
River 2.6 - - - - - - - -
Midstream N10  Geumho River 0.8 - - - - - - - -
3.1 340 0.31 3.1 109.7 2.077 2.0 0.97 2,760
14.5 - - - - - - - -
20.3 - - - - - - -
7 1120 0.7 7 160.0 4.69 2.0 0.93 20,855
3.8 1250 0.88 8.8 142.0 5.896 2.0 0.91 29,135
Nakdong River 8.5 27 0.85 8.5 32 5.695 2.0 0.92 608
NI12 7.3 330 0.73 7.3 452 4.891 2.0 0.93 6,405
10.3 - - - - - - - -
7.8 1150 0.78 7.8 147.4 5.226 2.0 0.92 23,827
10 - - - - - - - -
13.5 22 1.35 13.5 1.6 9.045 2.0 0.88 769
BaekStream 5.2 750 0.52 5.2 144.2 3.484 2.0 0.95 10,364
NI13  Hoe Stream 5.5 650 0.55 5.5 118.2 3.685 2.0 0.94 9,507
Gacheon Stream 8.2 900 0.82 8.2 109.8 5.494 2.0 0.92 19,583
NI4 Yang Stream 3.6 1210 0.36 3.6 336.1 2412 2.0 0.96 11,471
Hapcheon Lake 5.3 450 0.53 5.3 84.9 3.551 2.0 0.95 6,340
11.5 - - - - - - - -
NI5S  Hwang River | 364 1&_30 0;6 ? 3(3.0 4.?2 2;0 0._94 2,&%74
134 - - - - - - - -
20 - - - - - - - -
14.5 - - - - - - - -
8.6 95 0.86 8.6 11.0 5.762 2.0 0.92 2,165
Nakdong River 10.3 660 1.03 10.3 64.1 6.901 2.0 0.90 17,898
Nl16 13 ) ) ) ) ) ) ) )
5.1 - - - - - - - -
20.5 - - - - - - - -
49 900 0.49 49 183.7 3.283 2.0 0.95 11,709
Sinban Stream 5.2 660 0.52 5.2 126.9 3.484 2.0 0.95 9,121
Jogu River 5.1 - - - - - - - -
Average 8.48 499.18 8,603
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Table 5. Input data of calculation and pumping capacity in Nak-dong River Watershed (Upstream anad Dowen stream)

Area Watershed San d_;};{;akffeslsl;fer ) Tra(r:zg;;zs;;/lty t (m) b (m) k (m/day) H-h (m) 20/ A (m3%ay)
6.7 1180 0.67 6.7 176.1 4489 2.0 093 21,036
8.5 - - - - - - - -
N1 Nakdong River 6.5 - - - - - - - -
6.7 - - - - - - - -
11 1590 1.1 11 144.5 7.37 2.0 090 45,894
6 430 0.6 6 71.7 4.02 20 094 6,865
Gilan Stream 4.7 210 047 4.7 44.7 3.149 20 095 2,618
N3 3.6 3400 036 3.6 944 4 2412 20 096 32,232
Sangli Stream 9.5 446 095 95 46.9 6365 20 091 11,193
Nakdong Songya Stream 2.8 - - - - - - - -
River 8.4 - - - - - - - -
Upstream Naeseong Stream 7.1 375 071 7.1 52.8 4757 2.0 093 7,081
8.5 - - - - - - - -
N4 9 ] ] ] ] ] ] ) ]
Jukgye Stream 6.4 1000 0.64 64 156.3 4288 2.0 094 17,031
8.7 720 0.87 8.7 82.8 5.829 20 092 16,597
6.7 395 0.67 6.7 59.0 4489 2.0 093 7,042
54 335 0.54 54 62.0 3618 20 094 4810
N5 Yeong Stream 6.2 500 0.62 62 80.6 4154 20 094 8250
4.8 400 048 48 83.3 3216 20 095 5,096
8 380 0.8 8 47.5 5.36 20 092 8,071
Average 6.91 595.04 10,264
Namgye Stream 6 250 0.6 6 41.7 402 20 094 3991
Doeokcheon Streamn 4.8 - - - - - - - -
7 1040 0.7 7 148.6 4.69 2.0 093 19,365
N17 Yang Stream 2.8 45 028 28 16.1 1.876 2.0 0.97 328
3.6 1210 036 3.6 336.1 2412 20 096 11471
Jiyang Stream 6.3 150 0.63 63 23.8 4221 20 094 2515
Jinyang Lake 43 - - - - - - - -
18.8 - - - - - - - -
8.5 1650 0.85 8.5 194.1 5695 20 092 37,183
Nam River 11.6 170 1.16 11.6 14.7 7772 20 0.89 5159
N18 3 170 0.3 3 56.7 2.01 2.0 0.97 1,333
16 208 1.6 16 13.0 1072 20 0.86 8472
Ssanggye Stream 5.8 190 0.58 5.8 32.8 3.886 20 094 2932
Yu Stream 4.5 2300 045 45 511.1 3015 20 095 27432
29 - - - - - - - -
27.5 - - - - - - - -
Nakdong 9.7 37 097 97 38 6499 20 091 947
River g ) i i i ) ) _ k
Downstrea Nakdong River 24.5 - - - - - - - -
m 6 ) ) i i ) ) i i
49 - - - - - - - -
N19 08 ] ] ] ] ] ] ) ]
16 122 1.6 16 7.6 1072 2.0 0.86 4,969
Gwanglo Stream 5 200 0.5 5 40.0 3.35 20 095 2,656
7.7 600 0.77 7.7 77.9 5159 20 092 12275
Wi Stream 43 560 043 43 130.2 2881 2.0 096 6,375
Cheongtong Stream gg i i ) ) i i ) )
. . 7 760 0.7 7 108.6 4.69 2.0 093 14,151
N20 Milyang River 7 760 07 7 1086 469 20 093 14151
17 - - - - - - - -
o Nakdong River 2 ) T J -
8.2 ; - - ; - -
Jogu River 11.5 730 1.15 115 63.5 7.705 20 0.89 21,972
Average 11.13 338.88 5,967
Total Average 8,039
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Fig. 2. Distribution of the pumping capacity in a) Guem River watershed, b) Yeongsan River watershed, ¢) Seomjin River watershed, and

d) Nakdong River watershed.
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