Local-Scale Groundwater Modeling
of Fractured Rock Aquifer in
Mid-Taiwan Mountainous Region
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-+ Introduction ---
Objectives of this study:

B To combine the use of geological and borehole
geophysical investigation with hydraulic test to develop
a hybrid discrete fracture network (DFN)/equivalent
porous medium (EPM) to model groundwater flow in
fractured rock aquifer of mountainous region.

M To evaluate the potential groundwater resources in the
regolith-bedrock interconnection zones.

M To analyze the fracture connectivity between boreholes
and regolith-bedrock interconnected fracture zones of
specific site in the mountainous region.
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-+Dili Fault Zone---
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-+« Field investigation techniques---

B Outcrop investigation: to obtain the fracture geometry
parameter and its statistical characteristic of each formation.

B Hydrogeological drilling: to obtain the lithology and regolith
thickness of each borehole.

B Geophysical logging: to obtain the fracture orientation, spacing
and aperture of each borehole.

B Ground-water monitoring well construction: to obtain the
fluctuation of ground-water table and aquifer characteristic.
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-+« Qutcrop investigation ---
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B The main investigation features of fracture geometric parameters
include spacing, orientation (dip direction/dip angle), persistence (size
and shape), aperture, and discontinuity set.
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--- Qutcrop investigation *--
| |outcropinvestigation results |

Set of clusters Bedding 1
Fractures 3

Number of poles Bedding 21
Fractures 142

Orientation of bedding (trend/plunge) 278/67
Orientation of fractures (trend/plunge) ©237/17@337/14362/8

Major fracture set (trend/plunge) 62/8

M Statistics characteristics of fracture geometric parameters are as follows:
— Orientation: Normal distribution
— Spacing(Density): Lognormal distribution
— Trace length(Size): Negative exponential distribution
— Aperture: Lognormal distribution
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-« Hydrogeological drilling - --
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.-« Field investigation results---
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® Criteria
= Lithology
= Permeability
= Porosity
= Number of fractures
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= Discrete Fracture Network (DFN)
= Dual Porosity Model (DPM)

higher hydraulic conductivity, smaller porosity and greater n
umber of fractures
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--«Modeling and Analysis Tool -+
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Hybrid Model

Because of complexity of geological conditions in fault zone, it is difficult to
realize the effect of faults on groundwater flow behavior using single
numerical model.
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-« Model Developed Process
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B Potential ground water
storage is about 112,500 m3.

B Minimum available ground
water (between regolith and
fractured bedrock) is about
54,900 m3.
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-««Analysis of fracture connectivity---
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Highest conductance flow pathway analysis

Trammmimieity

1. Preferential flow-pathway may exist between BH-10, BH-12 and BH-13.
2. No connection is found between BH(W)-11 and BH-10 because of the
low permeability of Dili fault.

Dili fault: a barrier of flow-blocking layer !?
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