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Hydrogeologic Property of Bedrock Aquifer of Mockcheon Area
Applying Several Pumping Test Analyses
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Pumping test data obtained from five natural mineral-water producing companies (Siwon Saemmul,
Daejeong Eumryo, Jain Guanguang, Cheongsu Eumryo and Hanju Sikpum) that are located within 1
km radius around Mockcheon area were analyzed. Theis(1935), Papadopulos-Cooper(1967),
Hantush(1960, 1962), Hantush-Jacob(1955), Moench(1985), Neurnan-Witherspoon(1969), Gringarten-
Witherspoon(1969) and Gringarten-Ramey(1974) equations were applied to the pumping test analysis.
The result of the pumping test analysis shows that wedge-typed confined aquifer model
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(Hantush, 1962) and leaky confined aquifer Case-1 model (Moench, 1985) were suitable for the
study area. The models match well with geologic structure in the study area which controls
aquifer by means of two major thrust faults having NI8E and NS strikes, respectively.
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Fig. 1. Location of the study area.
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Table 1. Production quantity of the five natural mineral-water companies in the study area.

. Approved . . Approved
Natural mineral Pumping quantity Natural mineral Pumping quantity
-water company well (mi/day) -water company well (m/day)
PW-1 40 Jain Guanguang PW-2 334
Siwon Saemul
PW-2 80 PW-1 68
PW-1 97 Cheongsu Eumryo PW-2 76
Daejeong PW-2 27 PW-3 128
Eumryo PW-3 190 PW-1 83
Hanju Sikpum
PW-4 290 PW-2 104
Jain Guanguang PW-1 474 - - -
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Fig. 2. Geology of the study area.
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Fig. 3. Geology around the five natural mineral-water companies.
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Table 2. Details of the pumping

and observation wells of the five natural mineral-water companies.
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Company V\1/16311 (U’>I‘(M) (U%M) (an) Degtvﬁum) cas;XgI](m) Weglm(iia' DTW tﬁlci.ﬂ?ﬁ) “q;ehal‘iﬁerzg %ﬁiﬁk
zone {m)) (m)

PW-1 | 340783 | 4064998 | 119.760 | 107.0 | 33.50 025 | 1480 | 43 7 95.0

"pwa 340811 | 4064960 | 123250 | 1750 | 3815 025 |1790 | 32 73| 1645

OW-1 | 340843 | 4064969 | 117.940 |  60.0 7.00 015 | 1375 | 36 34 530

OW-2 | 340802 | 4064965 | 123790 |  50.0 6.70 015 | 1626 | 24 43 433

Giwo | OW-3 | 340803 | 4065000 | 117960 | 600 | 1050 015 | 1490 | 37 6. 492
Sacmmul OW-4 | 340820 | 4064970 | 122380 |  ©60.0 9.60 005 | 1840 | 28 63 50.4
OW-5 | 340812 | 4064903 | 124.840 |  60.0 5.60 015 | 1670 | 22 3.4 544

OW-6 | 340867 | 4064943 | 121.940 |  60.0 6.80 015 |1788 | 20 68 21.2

QW-7 | 340870 | 4064914 | 117.450 | 660 | 1180 015 | 1490 | 43 75 542

OW-8 | 340871 | 4064878 | 124.830 |  100.0 8.00 015 |15% | 21 59 92,0

PW-1 | 340587 | 4064024 | 135.257 | 2299 | 2400 025 | 910 | 60 180 | 2059

PW-2 | 340638 | 4064842 | 136.870 | 2030 | 28.40 025 | 910 | 60 224 | 1746

PW-3 | 340406 | 4064412 | 172.760 | 2299 | 28.60 025 | 5566 | 40 230 | 2029

PW-4 | 340802 | 4064883 | 119.140 | 1131 | 13010 025 [ 1650 | 75 19.0 86.6

OW-1 | 340559 | 4064894 | 130.170 | 900 1.80 015 | 106 | 60 151 789

OW-2 | 340603 | 4064811 | 136.080 | 1800 5.70 015 | 510 | 50 190 | 1560
%ﬁf&?}fg OW-3 | 340644 | 4064949 | 135310 | 2300 | 2050 025 | 541 | 80 190 | 2030
OW-4 | 340592 | 4064798 | 135.070 | 1800 | 30.00 015 | 355 | 80 180 | 1540

OW-5 | 340554 | 4064804 | 135890 | 1800 | 230.00 005 | 5341 8D 180 | 1540

OW-6 | 340784 | 4064918 | 131810 | 2000 | 103.00 015 | 1023 | 60 230 | 2000

OW-7 | 340421 | 4064301 | 172200 | 2000 | 1150 015 | 6075 | 50 200 | 1750

_OW-8 | 340395 | 4064398 | 173.030 |  130.0 570 015 | 5584 | 40 180 | 1280

{ oW-9 (340457 4064385 ( 164300 | 1000 | 1100 015 | 430 | 40 60 90.0
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Table 2. Continued.

el Ao, A A, ol

j Well W Alluvium | Thick. of | Bedrock
Company | 10! | comyo| omo| Deoth () Coing | o ok |Weathered | thk
PW-1 | 340725 | 4064017 | 150.17 222.0 237 0.25 12.30 70 25.0 210
PW-2 | 340574 | 4063799 | 150.21 184.5 292 0.25 19.00 6.0 125 155.3
OW-1 | 340778 | 4064076 | 133.36 150.0 12.0 0.15 24.60 5 56 138.4
OW-2 | 340560 { 4064085 | 126.31 1450 120 0.15 17.00 5 6.2 1338
OW-3 | 340573 | 4064285 | 130.06 135.0 12.0 0.15 22.80 18 40 1242
Guaiglang OW-4 | 340570 | 4064079 | 15043 70.0 150 0.15 2.00 9 6.5 585
OW-5 | 340555 | 4064063 | 145.37 150.0 150 0.15 8.40 5 6.5 1235
OW-6 | 340592 | 4063804 | 151.00 152.2 137 0.15 10.10 56 104 136ﬂ
OW-7 | 340579 | 4063803 | 150.10 150.0 150 0.15 10.10 5.9 120 1325
OW-8 | 340566 | 4063799 | 145.50 145.5 150 0.15 9.98 55 11.0 1290
OW-9 | 340575 | 4063788 | 130.00 130.0 14.0 0.15 1112 6.0 130 1110
PW-1 | 340207 | 40636% | 133.31 150.0 240 0.25 11.60 3.2 163 130.5
PW-2 | 340157 | 4063725 | 140.43 200.0 164 0.25 15.00 38 248 1714
?W*S 340155 | 4063642 | 135.16 180.0 202 0.25 10.60 30 159 161.1 |
OW-1 | 340024 | 4063685 | 13291 180.0 | 17.0 0.15“ 14.63 3.2 133 1635
Cheongsn | OW-2 | 340156 | 4063645 | 1887 | 1500 | 120 | 015 | 12| 28 | 43 | 1429
Eumryo | ow-3 | 340207 | 4063690 | 132.16 150.0 240 0.15 12.30 3.8 6.4 1398
OW~4 | 340054 | 4063829 | 169.35 150.0 13.6 0.15 12.57 5.4 8.2 136.2
OW-5 | 340195 | 4063638 | 134.86 70.0 7.3 0.20 10.29 36 37 62.7
OW-6 | 340160 | 4063627 | 134.24 700 180 0.20 10.06 3.5 41 62.4
OW-7 | 340194 | 4063675 | 13216 |  150.0 20 | o5 | ou| 33 | w9 [ s
PW-1 | 340036 | 4063517 | 126.48 204.0 17.6 0.25 10.60 50 8.5 1905
PW-2 | 340071 | 4063501 | 11947 | 2030 173 | 05 | 39| 67 101 1862
OW-1 | 340013 | 4063532 | 12678 | 1400 80 | 015 | 950 | 05 43 132
S}iﬁ; OW-2 | 340017 | 4063529 | 12663 | 300 67 | 0075 | 670 09 46 245
OW-3 | 340067 | 4063599 [ 12619 | 1400 06 | 015 | 82| 34 5.2 1314
OW-4 | 340073 | 4063510 | 11964 | 1100 50 | 020 | 38| 24 44 103.2
fEWﬁ 340139 | 4063494 | 118.40 140.0 10.0 0.15 410 36 9.9 130.5
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wells of Siwon Saemmul company.
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Fig. 6. Curve-fitting results of pumping test at Siwon Saemmul company.

Table 3. Residual sum of squares (RSS) from different pumping test methods.

Neuman- . .
Pumped | Observ. Theis Hantush- Hantush | Hantush Moench Withers- Grlr}gartefl— Gringarten
ll well | 935) | P20 | T060) | (1962) | C¥l | poon | Withers | -Ramey
W (1955) (1985) poon (1972)|  (1974)
(1969)
SWOW-2 | 67.90 | 859 52.10 8.59 8.71 9.38 67.90 68.00
SWPW-1
SWOW-5 | 064 | 023 0.56 0.23 0.24 0.24 0.67 0.68
SWOW-4 (53250 | 386  [396.00 3.86 837 |396.00 533.00 534.00
SWPW-2 | SWOW-6 [18400 | 30.10 (13300 | 3010 | 37.50 | 34.40 190.00 191.00
| SWOW-8 | 740 | 368 646 | 368 11.90 3.68 7.40 7.40

Table 4. Calculated hydraulic constants at Siwon Saemmul company.

ID | PW | OW Aquifer model T (m"/sec) S
1 2 Hantush's wedge-shaped confined aquifer 4.26E-05 1.40E-02
1 5 Hantush's wedge-shaped confined aquifer 2.22E-04 2.08E-02
SW1! 2 4 Hantush's wedge-shaped confined aquifer 3.81E-05 8.24E-03
2 6 Hantush’s wedge-shaped confined aquifer 8.23E-05 8.09E-03
2 8 Hantush's wedge-shaped confined aquifer 247E-04 | 9.21E-03

%7 o|2EAe dx HEE wlwalr] ¢l 9423} Hantush-Jacob(1955)8] HF4di43 =
2zl AFe §HRSS, residual sum of squares)E Qo] zz} Ao o] MZ 22 S HelHA
T8l Table 3). Hantush(1962)8] #1718 =t $3&A AR A A dXFE= Aoz e
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Table 5. Calculated hydraulic constants at Daejeong Eumryo company.

SE£45
GHsZe) G4
Del 481 253l 7y 2
i 349 %

107*m"/seco] 2. 3

u

Al ZAIA DJOW—GOJW
SENTENE
Al @3l 42 (Case
dxse= Ao
saFA g 287 x 107~559 x
#2124 x 107°m*/sec, F7
2 485 x 10°m%/secolsH(Table 5). AFASE
340 x 10°~9.18 x 10*]x FFghe 591 x 107

ID | PW | OW Aquifer model T (m*/sec) S
1 4 Hantush's wedge-shaped confined aquifer 5.59E-04 7.70E-04
1 6 Moench's leaky confined aquifer (Case 1) 2.87E-06 3.40E-05
DJ| 3 5 Hantush's wedge-shaped confined aquifer 3.01E-05 8.47K-04
3 7 Hantush's wedge-shaped confined aquifer 5.47E-05 9.18E-04
l 3 [ 8 l Hantush's wedge—shaped confined aquifer 5.46E-05 8.47E-04
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Table 6. Calculated hydraulic constants at Jain Guanguang company.
ID | PW | OW Aquifer model T (m*/sec) S
1 1 Hantush’s wedge-shaped confined aquifer 8.70E-05 451E-03
1 2 Moench's leaky confined aquifer (Case 1) 8.71E-05 1.29E-05
JI 1 3 Moench's leaky confined aquifer (Case 1) 5.44E-05 2.84E-04
2 6 Moench's leaky confined aquifer (Case 1) 8.74E-05 2.16E-05
2 7 Moench’s leaky confined aquifer (Case 1) 2.03E-05 1.43E-06
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Table 7. Calculated hydraulic constants at Cheongsu Eumryo company.

ID| PW | OW Aquifer model T (m*/sec) S
1 [PW-1| Hantush's wedge-shaped confined aquifer 5.30E-05
2 | PW-2 | Hantush's wedge-shaped confined aquifer 5.85E-05
CS| 3 |PW-3| Hantush's wedge-shaped confined aquifer 2.11E-04
3 3 Hantush's wedge-shaped confined aquifer 4,03E-03 2.38E-02
3 2 Hantush's wedge-shaped confined aquifer 4.65E-04 4.52E-04
Table 8. Calculated hydraulic constants at Hanju Sikpum company.
ID | PW | OW Aquifer model T (m°/sec) S
1 1 Hantush's wedge-shaped confined aquifer 1.89E-05 4.41E-06
1 2 Hantush’s wedge-shaped confined aquifer 4.07E-03 1.10E-01
HJ| 1 3 Hantush’s wedge-shaped confined aquifer 6.29E-02 5.16E-02
1 4 Hantush’s wedge-shaped confined aquifer 1.63E-04
2 | PW-2 | Hantush’'s wedge-shaped confined aquifer 2.12E-05
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