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This study aims to investigate hydrogeological properties of the central area from Yangjeong-Dong to
Sujeong-Dong in Busan Metropolitan City. For this study, pumping tests were carried out in the bedrock aquifer of
Yangjeong-Dong and the unconsolidated aquifer near Busanjin railway station. The pumping test in the bedrock
aquifer containing the Dongrae fault revealed specific hydraulic characteristics with respect to the fault. The
pumping test in the unconsolidated aquifer revealed the hydrogeologic properties of both coastal landfill and fine
sediments. It was found that the Moench'’s sphere-shaped dual-porosity model fits the bedrock aquifer, whereas the
Neuman’s unconfined aquifer model accords with the unconsolidated aquifer. The average transmissivity and
storage coefficient of the bedrock aquifer are 2.75x10° m*/s and 6.41x10° and those of the unconsolidated aquifer
are 8.24x10™ m*/s and 3.70x10°, respectively. On the other hand, slug tests gave average transmissivity and storage
coefficient values of 9.84x10™m’/s and 1.21x10°, respectively.

Key words : bedrock aquifer, unconsolidated aquifer, sphere-shaped dual-porosity model, unconfined aquifer
model, Busan Metropolitan City
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Table 1. Pumping test analysis at the bedrock aquifer using Moench's spherical-block dual-porosity model.

Pump Obs. T K S 5 K Sy
well well (m%s™) (ms™) m™) (ms™) (m™
PW1 2.14E-5 5.32E-7 2.07E-6 517E-8 442E-8 1.15E-7
OWi-1
PW1 (TB3) 2.93E-5 7.33E-7 1.03E4 2.58E-6 1.68E-8 1.14E-3
OW1-2 3.17E-5 792E-7 2.52E-5 6.30E-7 9.70E9 6.95E-4
Arith. 2.75E-5 6.86E-7 6.41E-5 1.61E-6 2.36E-8 9.18E-4

mean
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Fig. 4. Comparison of various models for pumping test analyses at borehole OW1-1 (bedrock aquifer). (a)
Moench (1984) dual-porosity model with spherical-shaped bocks; (b) Moench (1984) dual-porosity model
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Table 2. Pumping test analysis at the unconsolidated sediment using Netuman's un-

confined aquifer model.
Pump Obs. T K S S
well well m%™) (ms™) (m )
Pw2 3.28E-4 151E-5 281E-1 1.29E-2
PW2 Ow2-1
1.32E- 08E- 3.70E- 1.71E4
(TB-58) 2E-3 6.08E-5 0E-3

Arith. mean  8.42E-4 3.39E-5 3.70E-3 1.71E4
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Fig. 7. Injection and withdrawal slug test analyses at borehole TB-3 using (a) Hvorslev, (b) Bower & Rice and
(c) C-B-P methods.
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Table 3. Hydraulic parameter estimates from the slug tests: LF landfill; AL alluvium; WZ weathered

zone; HF Highly fractured zone.

-1, -1, 2 -1,
Hydraulic K (ms )by K(ms )by T(ms) by Sby
arameter Bouwer & Rice Hvorslev C-B-P C-B-P dggéih%lgn
Well no. method method method method P
Injection 3.92E-06 4.04F-06 1.48E-04 9.27E-08 LF: 1.5m
TB-3 WZ: 26.5m
Withdrawal 4.60E-06 5.58E-06 1.14E-04 840E04  HF:320m
Injection 3.00E-06 3.00E-06 4.39E-03 2.23E-05 AL:45m
TB-5 WZ: 295m
Withdrawal 2.10E-05 1.63E-05 1.04E-02 462600  HF:280m
Injection 418E-07 502807  439E-05 9.85E-09 LF: 0.8m
AL: 6.7m
TB-18 WZ: 285m
Withdrawal 3.96E-07 4.63E-07 1.63E-05 1LBE2  HF160m
Injection ATIE-07 5.06E-07 541E-05 9.35E-09 AL:28m
TB-27 WZ: 10.3m
Withdrawal 5.12E-07 6.30E-07 5.84E-05 935609  HF:5L0m
Injection 1.71E-06 2.99E-06 7.18E-05 L00E01  pR2am
TB-30 WZ: 21.8m
Withdrawal 1.96E-06 2.86E-07 7.36E-05 509B02  pqpasom
Injection 7 44E-07 8.92E-07 3.79E-05 9.97E-04 AL: 41m
TB47 LF: 2.0m
Withdrawal 1.08E-06 1.29E-06 3.35E-05 101E02  WZ554m
Injection 1.36E-06 163E06  756E-05 105603  Allom
LF: 15m
T8-50 WZ: 21.0m
Withdrawal 1.71E-06 1.82B-06 6.64E-05 128B02 151 0m
Injection 1.17E-06 143E-06 1.43E-04 1.22E-09 AL: 44m
TB-58 LF: 11.3m
Withdrawal 217E-07 2.63E-07 152E-05 324E07  WZ137m
Max. 2.10E-05 1.63E-06 1.04E-02 1.00E-01 -
Min. 217E-07 2.63E-07 152E-05 1.225-09 -
Arith. mean 2.92F-06 2.60E-06 9,84F-04 1.21E-02 -
Median 1.36E-06 1.36E-06 6.91E-05 431E-04 -
Standard dev. 5.17E-06 3.95E-06 2.73E-03 2.68E-02 -
Skewness 348 312 3.22 283 -
Kurtosis 12.7 10.14 106 821 -
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