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ABSTRACT

Groundwater in the mountainous aquifer is primarily stored in fractures,
joints, and cavities of the rock mass, which is an indispensable resource for
life. In order to gain more insight into the fractured-aquifer hydraulic
characteristics, such as fracture connectivity, preferential hydraulic pathway,
as well as groundwater-storage capability, this study applies a series of
borehole tests in three wells at Hoshe, Nantou. In the first stage, borehole
televiewer log is conducted to obtain the fracturing degree and fracture
distribution along the borehole. Packer hydraulic test is carried out to
determine the rock-mass transmissivity at different depths of interest.
Heat-pulse flowmeter log is adopted to identify the most permeable fracture
zone. The results of flowmeter log are found highly correlated with the data
obtained form the packer test. In the second stage, cross-hole flowmeter log
and constant-head injection test are carried out to delineate the preferential

flow paths and the connection between fractures. This experimental
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methodology is capable of being applied to the investigation of fracture

permeability in the mountainous area. Not only the locations of conductive

fractures can be precisely determined, but also the fracture connectivity

along the borehole can be quantitatively estimated. The results provide

robust evidence promoting the synergistic integration of borehole-geophysics

logging and aquifer testing for fractured-rock aquifer characterization.

Keywords: Heat-pulse flowmeter,

preferential flow path
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5 (m) (m) K (m/s)
19.1-20.6 15 9.24x107
20.5-22.0 1.5 4.28x10”
23.5-25.0 15 7.16x10°
27.0-28.5 1.5 6.91x10°
30.0-31.5 1.5 7.27x10°
4 | 315-33.0 1.5 8.75x10”
33.8-35.3 1.5 1.93x10°®
35.3-36.8 15 9.46x107
36.8 -38.3 1.5 1.60x10°®
39.0-40.5 15 2.06x10°
42.0 -45.7 3.7 5.14x10°
24.5-26.0 1.5 1.55x10°
26.0-27.5 1.5 6.65x107
28.0-29.5 1.5 8.94x10°
5| 29.5-31.0 15 7.56x107
30.5-32.0 1.5 3.26x10°
31.5-33.2 1.7 1.75x10°
33.2-35.0 1.8 1.54x10°®
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