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The Spend Nuclear Fuel Final Disposal Program
Potential Host Rock Characterization and Evaluation Stage
Technical Feasibility Assessment Report on Spent Nuclear Fuel Final
Disposal
Technical Supporting Report (1) Appendix A

The Taiwan Reference Case of the SNFD2017 Report -
Table-2: Geological Conceptual Models and Characteristic Data

Cheng-Kuo Lin, Wayne Lin, Pei-Shan Hsieh, Lun-Tao Tong,
Jeng-Ming Chien, Neng-Chuan Tien, Sung-Yang Huang,
Tai-Sheng Liou, Po-Lin Wu, Yu-Te Chang, Chen-Yuan Yin

ABSTRACT

The Taiwan Reference Case is a hypothetical case and the
common basis for all Taiwan’s R&D partners to develop disposal
technology and share experience and knowledge before the
candidate site for final disposal of radioactive waste be selected. The
function of the Taiwan Reference Case and its application cannot
cover all important tasks necessary for the geological disposal of
radioactive waste. For example, nationwide study on geological
environment for the scientific feasibility of geological disposal in
Taiwan is an important R&D tasks but not covered by the Reference
Case itself.

In the Taiwan Reference Case, three structuralized tables were
constructed to provide the common basis of conceptual models,
properties, and assumptions of geological, engineering and safety
assessment for all different potential users of this Reference Case.
These three tables are titled as: (1) Table-1: Disposal Regulations,
Repository Design, and Safety Assessment Scenario; (2) Table-2:
Geological Conceptual Models and Characteristic Data; and (3) Table-
3: Mathematical Models, Assumptions, Boundary Conditions, and

Data of Safety Assessment.



The Table-2 was constructed borrowing the experience of the
reference case of Japanese H12 report and the Swedish and Finnish
site descriptive model (SDM). However, because Taiwan’s candidate
site has not been proposed, no systematic field investigation and
evaluation for any specific area in Taiwan have yet been conducted.
Therefore, to take advantage of SDM, a very limited geological
information of a specific area (K area) is compiled with necessary
simplifications in the SDM format as close as possible in the Chapter
3 of this report. Nonetheless, in accordance with current Taiwanese
regulations, the K area cannot be considered as a candidate site due
to high population density, precious groundwater resources, and
water supply for the wine industry.

The major objective of this report is to document the
background information and scientific basis for the construction of
the Table-2 of Taiwan Reference Case in the chapter 2 & 3 of this
report. The version identification of this Table-2 is RC2015-1231. Its
content will be frozen for 3 years to serve as the common basis for
all users involved in the integration R&D tasks related to the Ch3.2
(Geosynthesis), Ch4 (Repository Design and Engineering Technology)
and Ch5 (Safety Assessment) of the SNFD2017 report. The next
version of the Table-2 is scheduled to be renewed and published at
the end of 2018. All constructive findings among the two successive
versions will be documented and served as the scientific basis for

future modification of the Table-2 of Taiwan Reference Case.

Keywords: SNFD2017 report, Reference Case, Table-2, Geological
Conceptual Model, SDM.
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Section01 : %<=x = SNFD-ITRI-RC2015-1231

Section02 : £ & B-58
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Temperature 23 42t3.523 5 Thermal Gradient n 51'71 E Ave. Rainfall rate 6501t0810650 Up-lifting Rate 0.1
o 4 1o o (0 .0 o 1. 1% (0] e
@ water table (°C) TR2012-0290-ac2p43 _ |* C/100'm) TR2012-0290-ac2p43 (mm,/yr) TR2009-0270-c3p11 (mm/yr) TR2015-0324-c3p382
1.01 e+05 ) . 35 Sea-level variations -120 to +10
Pressure Infiltration rate Wt the current
@surface(Pa) - (mm/yr) -80 to 190 It : -130to +10
assumption TR2009-0270-c3p11 level (m) in next Ma TR2015-0324-c3p406

Section04 : 3 352 433 (GIS 2 CAD W#)

|ArcGIS for topography, surface geological map, river and lake, locations of study activities, bathymetry of surrounding = SNFD-ITRI-RC2015-1231.mpk
3D Structure in AutoCAD = SNFD-ITRI-RC2015-1231.dwg

Topography of the C-C’ Profile; unit = (m, m)

Point C(X,Y)= (Coordinate System = TWD97_119)=(190756.80, 2713387.00)=L@0; N19W; (L, Z) =(0, 4.42), (100, 1.99), (200, 1.72), (300, 3.60), (400, 4.71), (500, 11.30), (600, 18.18), (700, 16.88), (800, 16.52), (900, 11.82), (1000, 8.85), (1100, 7.54),
(1200, 6.45), (1300, 5.99), (1400, 6.02), (1500, 6.25), (1600, 6.55), (1700, 7.17), (1800, 7.49), (1900, 8.07), (2000, 9.15), (2100, 12.76), (2200, 13.99), (2300, 13.42), (2400, 16.26), (2500, 16.97), (2600, 20.83), (2700, 26.57), (2800, 61.05), (2900, 51.68),
(3000, 45.95), (3100, 39.62), (3200, 45.97), (3300, 56.39), (3400, 38.17), (3500, 36.21), (3600, 30.40), (3700, 28.59), (3800, 29.41), (3900, 30.06), (4000, 31.13), (4100, 31.23), (4200, 25.74), (4300, 21.86), (4400, 19.77), (4500, 23.77), (4600, 26.56),
(4700, 23.48), (4800, 23.37), (4900, 22.00), (5000, 19.25), (5100, 18.00), (5200, 20.98), (5300, 26.31), (5400, 31.58), (5500, 25.71), (5600, 26.43), (5700, 23.31), (5800, 20.97), (5900, 20.12), (6000, 20.97), (6100, 25.87), (6200, 28.01), (6300, 25.96),
(6400, 28.24), (6500, 31.18), (6600, 29.36), (6700, 36.09), (6800, 43.44), (6900, 50.18), (7000, 38.60), (7100, 41.10), (7200, 39.46), (7300, 35.64), (7400, 31.69), (7500, 29.48), (7600, 27.11), (7700, 24.41), (7800, 23.31), (7900, 23.60), (8000, 22.00),
(8100, 21.15), (8200, 22.35), (8300, 23.96), (8400, 23.38), (8500, 24.01), (8600, 22.52), (8700, 20.95), (8800, 20.51), (8900, 19.40), (9000, 17.90), (9100, 17.55), (9200, 16.00), (9300, 14.70), (9400, 14.00), (9500, 14.02), (9600, 14.43), (9700, 12.37),
(9800, 11.95), (9900, 11.27), (10000, 11.28), (10100, 11.07), (10200, 9.73), (10300, 10.18), (10400, 8.89), (10500, 8.92), (10600, 6.98), (10700, 6.18), (10800, 6.44), (10900, 12.65), (11000, 14.61), (11100, 22.48), (11200, 11.94), (11300, 10.62), (11400,
12.04), (11500, 12.88), (11600, 12.22), (11700, 10.63), (11800, 9.52), (11900, 9.18), (12000, 7.30)

Section05 : ¥ FHak(EM2 Hd)E R

RO R1 R2 R3 F1 F2 D1to D10
Granitic Granitic gneiss Granitic
nit ID i i i i -
i Regolith gnel.ss+M1gmat1te (TaiWuShan rock gneiss+Migmatite TaiWuShan fault TaiWuShan fault Doleritic dike swarm
(TaiWuShan rock . branch
mass) (transition zone)
mass)
. i i i N64E/70N N80W/50S N30E/80N
. thickness 70 m (width=200m) (width=20m) | (100m per 1000m)
Strike/dip
5t090 m - - - >150m 8to 15m -
TR2009-0270-c4pl TR2005-0219-c4p26 TR2007-0247-c4p22 TR2012-0290-c4p8
Section06 : -k 4 & H it
Unit ID RO R1 R2 R3 F1 F2 D1to D10
_ o 1.0e-5 1.0e-10 1.0e-10 1.0e-10 5.e-06 5.e-06 1.0e-11
Hydraulic conductivity 5.0e-06 to 1.0e-04 | 4.1e-12to 1.0e-9 4.1e-12 to 1.0e-9 4.1e-12 to 1.0e-9 3.0e-08 to 1.e-04 3.0e-08 to 1.e-04 4.1e-12 to 1.0e-9
(m/s) TR2009-0270-c4p1 TR2007-00234-280-_C33];;1353; TR2013- TR2007—%2341-252)-§:C33[;13535 TR2013- TR2007-00234-280-_CC331:;1353; TR2013-[ oo 0900-ac3P45 A TR2007-00234L2%fC33;;1353; TR2013-
Upscaling of Hydraulic Hydraulic conductivity of fracture (m/s): upscaling from K,,(L,,) o K,(L,) ; L, = 3 ~500m
conductivity (m/s) LoglO (Ku) = 0.855 X LoglO (Km) —1.32 x (Loglo(Lu/Lm))
TR2006-0243-c4p55
Effective - - - - 0.01 0.015 -
Porosity (%) - - - - 0.01 0.007 to 0.015 -
TR2009-0267-c5p12 TR2009-0267-c4p6
- - - - 2.0e-05 1.3e-04 -

Effective velocity (m/s)

2.0e-05 or 2.0e-04

1.3e-04 to 2.9e-04

TR2009-0267-c5p12

TR2009-0267c4p6

2.0e-03

1.0e-02
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Mechanic Dispersion
Coefficient (m?/s)

- 2.0e-03 or 2.0e-02 2.9e-05 to 1.0e-02 -

TR2009-0267-c5p12 TR2009-0267-c4p6

- 100 75 -

Hydraulic Dispersivity - . - 0 110 7E
- - - - 1to -
(m) - TR2009-0267-c5p12 TR2009-0267-c4p6 -
- - - - 10 8 -
Peclet number, Pe, (*) - = = = 10 8to 3150 -

Length/distance)

- TR2009-0267-c5p12 TR2009-0267-c4p6 -
Tortuosity (Travel ~ - - - 6 35 -

- 3.20r6

1.2 to 35 =
TR2009-0267-c5p12 -

TR2009-0267-c4p6

Section07 : A M %8 &

Fracture Domain

FDMA

FDMB

Elevation (height, m) <70 m

Elevation (height, m) > 70 m

Fracture clusters
(Pole_Trend, Pole_Plunge)

Cluster 1 = (198, 18), Fish distribution (8, x = 18), Ps;,,=26%

Cluster 1 = (65, 17), Fish distribution (8, k = 20), P3;,=15%

Cluster 2 = (155, 4), Fish distribution (8, k = 15), P3;,=24%

Cluster 2 = (344, 38) , Fish distribution (8, k = 18), P3;,+=24%

Cluster 3 = (264, 23), Fish distribution (6, k = 16), Ps;,,,=18%

Cluster 3 = (281, 29) , Fish distribution (8, k = 16), Ps3;,¢,=30%

Cluster 4 = (98, 81), Fish distribution (8, = 11), P3;,,¢=32%

Cluster 4 = (174, 22) , Fish distribution (8, k = 17), P3;,¢,=10%

Cluster 5 = (175, 75) , Fish distribution (8, k = 19), P3;,¢,=21%

Kksin®ekcosd

Fisher distribution f(@, K) = c
6 = the angular displacement form the mean pole vector

K = a concentration parameter of Fisher distribution

eK_e—K

Fracture intensity

P32 = 24’

| P32=0.3

P;, =Area of fractures per unit volume of rock mass (volumetric intensity, m™1)

Fracture size

Powerlaw: k, = 2.6,15 = 0.1 m, 1y, = 4.5 M, 10 = 564 m

|P0wer law: k, = 2.6, = 0.1 m, 1y, = 4.5 M, 0 = 564 M

k kr—-2 kr—-2
10\ [ - ]
PR=1)= (70) , P32(Tmin' Tmax) = rokr—n;ax

R is the fracture radius
1, is the minimum radius value
r is any fracture radius between r, and oo

P35 (15, )

k.. is the exponent of fractal dimension, or the “fracture radius scaling exponent” (La Pointe, 2002, p381).
P (R = r) is the probability that a circular-shape fracture with a radius greater than or equal to r
P, (Tynin) Tmax) 1S the volumetric fracture intensity corrected with determined fracture radius between t,,;;, and 7,

Fracture location

Stationary random (Poisson) process Stationary random (Poisson) process

Fracture Transmissivity
(T,m?/s)

T =151 % 1077 x (1°7); L = /(r?) T =398 x 10710 x (L°5); L = /(nr?)

Fracture Aperture (e, m)

e = 0.5VT e = 0.5VT

Source

SNFD-SKBI-PL2015-1023; Vidstrand et al., 2010, p107 ISNFD-SKBI-PL2015-1023; Vidstrand et al., 2010, p106

Section08 : #: 2 4 F &4

Unit ID

| RO | R1 | R2 | R3 | F1 | F2 |  D1toD10




Wet heat conductivity 2.0 3.0 3.0 3.0 2.0 2.0 3.0
(W/(m-K)) - 2.3t03.0 2.3t03.0 2.3t0 3.0 - - 2.3t03.0
assumption TR2010-0275-c4p7 TR2010-0275-c4p7 TR2010-0275-c4p7 assumption assumption TR2010-0275-c4p7
Specific heat 800 800 800 800 800 800 800
(J/(kg - K)) - 730 to 903 730 to 903 730 to 903 - - 730 to 903
assumption TR2010-0275-c4p7 TR2010-0275-c4p7 TR2010-0275-c4p7 assumption assumption TR2010-0275-c4p7
Thermal expansion 8.0e-06 8.0e-06 8.0e-06 8.0e-06 8.0e-06 8.0e-06 8.0e-06
coefficient (1/1() assumption assumption assumption assumption assumption assumption assumption
2000 2750 2630 2650 2600 2600 2750
Dry density (kg/m®) - 2730 to 2770 2610 to 2660 2600 to 2750 - - 2740 or 2750
assumption TR2005-0219-c4p66 TR2005-0219-c4p66 TR2003-0199-c2p7 assumption assumption TR2003-0199-c2p11
- 2.77 2.65 2.66 - - 2.76
Specific gravity - 2.75 to 2.79 2.63 to 2.68 2.62t02.76 - - 2.76 or 2.76
TR2005-0219-c4p66 TR2005-0219-c4p66 TR2003-0199-c2p7 TR2003-0199-c2p11
Saturated density - 2760 2640 2650 - - 2750
(kg/m3) = 2740 to 2780 2620 to 2670 2610 to 2750 - - 2750 or 2750
TR2005-0219-c4p66 TR2005-0219-c4p66 SNFD-ITRI-MM2015-1202 SNFD-ITRI-MM2015-1202
- 0.53 0.54 0.72 - - 0.68
Porosity (%) - 0.34 t0 0.77 0.38 to 0.65 0.60 to 0.87 - - 0.60 or 0.77
TR2005-0219-c4p66 TR2005-0219-c4p67 TR2003-0199-c2p7 TR2003-0199-c2pl1
- 0.19 0.21 0.27 - - 0.25
Water adsorption (%) - 0.12 to 0.28 0.14 to 0.25 0.22 to 0.33 - - 0.22 or 0.28
TR2005-0219-c4p66 TR2005-0219-c4p67 TR2003-0199-c2p7 TR2003-0199-c2p11
- 111.54 125.97 77.12 - - 71.99

Uniaxial compressive
strength (MPa)

89.16 to 131.21

75.68 to 168.66

51.51t0 106.56

51.51 0r 92.47

TR2005-0219-c4p67

TR2005-0219-c4p67

SNFD-ITRI-MM2015-1202

TR2003-0199-c2p12

- 27.46 23.75 28.84 - - 22.75
Cohesion (MPa) - 26.42 to 28.49 17.99 to 29.51 22.75 or 34.92 - = 22.75
TR2005-0219-c4p68 TR2005-0219-c4p68 TR2003-0199-c2p7 TR2003-0199-c2p12
- 51.05 54.90 56.5 - - 56
Friction angle (degree) - 47.90 to 54.20 50.71 to 59.08 56 or 57 - = 56
TR2005-0219-c4p68 TR2005-0219-c4p68 TR2003-0199-c2p7 TR2003-0199-c2p12
- 10.99 9.73 8.41 - - 7.37
Tensile strength (MPa) = 6.99 to 14.60 6.91 to 13.33 6.43 to 10.72 - - 7.37
TR2005-0219-c4p69 TR2005-0219-c4p69 TR2003-0199-c2p7 TR2003-0199-c2p13
S ——— - 4418 41.93 25.72 - - 25.52
(GPa) - 31.70 to 51.77 34.15t0 51.19 19.42 to 30.02 - - 25.52
TR2005-0219-c4p70 TR2005-0219-c4p70 TR2003-0199-c2p7 TR2003-0199-c2p13
- 0.17 0.15 0.16 - - 0.15
Secant Poisson’s ratio - 0.13to0 0.27 0.11to 0.19 0.14 to 0.18 - - 0.15
TR2005-0219-c4p70 TR2005-0219-c4p70 TR2003-0199-c2p7 TR2003-0199-c2p13
Dynamic shear modulus _ 22.88 17.98 _ _
- 16.75 to 29.24 12.99 to 24.50 - -

(GPa)

TR2005-0219-c4p71

TR2005-0219-c4p71
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Dynamic Young’s modulus . 55.17 42.28 31.55 - - 29.5
(GPa) = 41.31t0 73.60 30.28 to 58.37 26.50 to 37.90 - - 26.50 to 33.1
TR2005-0219-c4p71 TR2005-0219-c4p71 TR2003-0199-c2p7 TR2003-0199-c2p13
- 0.20 0.17 0.22 - - 0.20
Dynamic Poisson’s ratio - 0.12 to 0.27 0.10 to 0.25 0.14 to 0.26 . - 0.14 to 0.24
TR2005-0219-c4p71 TR2005-0219-c4p71 TR2003-0199-c2p7 TR2003-0199-c2p13
- - 0,=8.11 - - - -
[n-situ stress (MPa) - - oy=10.68 - - - i
(HF@306m) - - 0p=5.75 - - - -
KMBHO1@306m
TR2003-0199-c3p17
- - 0,=11.40 - - - -
[n-situ stress (MPa) - - oy=14.43 - - - -
(HF@430m) - - 0,=9.38 - - - -
KMBHO01@430m

TR2003-0199-c3p17

In-situ stress (MPa)
(HTPF@300m)

0,=10.29t0 12.34

6,=6.66 t0 8.62

0;=0.76to 2.14

KMBH01@268~320m

TR2005-0219-c4p107

Section09 : FHif> &=

Unit ID RO R1 R2 R3 F1 F2 D1to D10

Quartz (v%) - 20 35 35 35 35 ~5
Plagioclase (V%) - 55 15 25 15 15 30
K-feldspar (v%) - 8 45 37 45 45 -

Biotite (V%) - 5 5 3 3 3 -

lAmphibole (v%) - 10 - - - - 30
Clinopyroxene (v%) - - - - - - 15
Chlorite (v%) - <1 - <1 1 1 ~5

[lmenite (v%)

Magnetite (v%)

Sphene (v%)

trace > 100 grains

Zircon (v%)

trace > 10 grains

trace > 10 grains

trace > 10 grains

trace > 10 grains

trace > 10 grains

Garnet (v%)

Apatite (V%)

trace > 10 grains

Epidote (v%)

trace > 20 grains

trace < 10grains

trace < 10grains

Allanite (v%)

trace > 20 grains

trace > 10 grains

Zoisite (V%)

trace > 20 grains

trace > 10 grains

Sericite (v%)

Muscovite (V%)

Kaolinite (v%)
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Calcite (V%)

~5

Pyrite (v%)

Opaque Minerals (v%)

10

KMBH03@384.4m

KMBH04@462.2m

KMBH06@419.0m

KMBH04@497.1m

KMBH04@497.1m

KMBH04@291.7m

TR2012-0288-c7p5

TR2012-0288-c7p31

TR2012-0288-c7p50

TR2012-0288-c7p32

TR2012-0288-c7p32

TR2012-0288-c7p19

geochemical modeling

2nd minerals suggested by

Saponite- Ca Nontronite-Na, Nontronite-Ca, Carbon, Dawsonite, Dolomite

TR2015-0305-c3p18

Section10 : ¥ T -k A

Average Groundwater Quality

Average Surface Water

KM SKB-Aspd HC River (global) Sea (global)
Depth (m) 300 to 400m 400 to 500m 300 to 500m ~550m 30 mto 50m surface surface
pH 7.67 8.98 8.60 7.7 6.21~7.73 7.5~(8.2)~8.4
pe -3.10 -6.79 -5.73 -5.21 ~-1.24 -4.6 ~ 2.2
T(°C) 28.80 31.70 30.87 25 15
EC (mS/cm) 0.407 0.320 0.345 ~0.1 ~42.9
Cl_tot (mol/L) 1.29e-03 8.55e-04 9.77e-04 1.81e-01 1.63e-01 2.20e-04 5.46e-01
C_tot (mol/L) 1.32e-03 1.15e-03 1.21e-03 1.64e-04 5.30e-04 8.52e-04 2.33e-03
S_tot (mol/L) 1.30e-04 9.59e-05 1.05e-04 5.83e-03 6.67e-03 1.15e-04 2.82e-02
N_tot (mol/L) 2.12e-05 4.03e-05 3.35e-05 2.85e-06 1.64e-05 1.07e-02
P_tot (mol/L) 1.63e-06 2.05e-06 1.88e-06 1.61e-07 6.46e-07 2.00e-06
B_tot (mol/L) 9.25e-07 4.16e-04
Si_tot (mol/L) 1.18e-03 6.90e-04 8.31e-04 1.46e-04 4.14e-04 2.31e-04 7.94e-05
F_tot (mol/L) 1.19e-04 2.11e-04 1.85e-04 7.89e-05 5.26e-08 6.84e-05
Br_tot (mol/L) 5.01e-04 2.50e-07 8.42e-04
[_tot (mol/L) 1.10e-06 5.51e-08 5.01e-07
Na_tot (mol/L) 1.29e-03 1.68e-03 1.57e-03 9.13e-02 9.48e-02 2.74e-04 4.68e-01
K_tot (mol/L) 1.48e-04 6.98e-05 9.22e-05 2.05e-04 1.28e-03 5.88e-05 1.02e-02
Ca_tot (mol/L) 6.18e-04 2.79e-04 3.76e-04 4.73e-02 1.93e-02 3.74e-04 1.03e-02
Mg tot (mol/L) 1.30e-04 2.00e-05 6.38e-05 1.73e-03 1.34e-02 1.69e-04 5.31e-02
Al_tot (mol/L) 1.85e-06 7.94e-08
Fe_tot (mol/L) 1.37e-05 5.18e-06 7.62e-06 4.3e-06 6.56e-04 7.16e-07 3.16e-08
Cu_tot (mol/L) 1.18e-07 2.76e-07 2.37e-07 1.10e-07 7.94e-09
Mn_tot (mol/L) 3.90e-06 9.60e-07 1.94e-06 5.28e-06 2.64e-04 1.27e-07 3.98e-09
Zn_tot (mol/L) 7.22e-06 1.17e-06 2.90e-06 1.11e-06 3.06e-07
Cd_tot (mol/L) ND 3.11e-08 3.11e-08 8.89%e-11
Cr_tot (mol/L) 1.92e-08 2.50e-07 1.35e-07 1.92e-08 6.31e-09
Ni_tot (mol/L) 5.59e-05 3.30e-05 4.07e-05 1.46e-06 5.11e-09 2.51e-08
Pb_tot (mol/L) 1.25e-07 1.57e-07 1.46e-07 9.59e-07
As_tot (mol/L) ND 1.00e-08 1.00e-08 1.69e-08 2.67e-08 5.01e-08
U_tot (mol/L) 1.68e-10 1.99e-10
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Salinity (%o) 0.279 | 0.208 0.228

Source TR2012-0290-ac4p44~46

Bruno et al.,(1997), p106

4ML1100-RS-6001- p46

Faure (1991), p173&p442

Stumm and Morgan (1982),
p184, p463 & p567

Sectionll : = R i ehE R i FF

Log (equilibrium constant) at different conditions

Ca,Aly(Si0,);0H + 13 H* & 2 Ca** + 3 Al*** 4 3 5i0,gq) + 7 H,0

T Reactions
a b c d e f g h

1 |Quartz (Si0,); -4.6319 -3.9993 -3.4734  -3.0782 -2.7191 -2.4378 -2.2057 -2.0168
5102 g SiOZ(aq)

1 Maximum_Microcline (KAISi;0g); -0.2212 -0.2753 -0.9654 -1.8683 -2.8881 -3.7735 -4.5884 -5.4170
KAlSi;0g + 4 HY © K* + AlI*™* + 3 5i0,(4q) + 2 H,0

2 |Albite_low (NaAlSi;0g); 3.2730 2.7645 1.5678 0.2236 -1.2042 -2.3889 -3.4301 -4.4368
NaAlSi;0g + 4 H* & Na* + Al*** + 3 Si0,(4q) + 2 H,0

2 |Anorthite (CaAl,(Si0,),), type= Feldspar 31.1921 26.5780 20.8090; 15.3121 9.7228 5.1155 1.1209 -2.5408
CaAl,(Si0,), + 8H" & Ca** + 2 Al + 2 5i0,(4q) + 4 H,0

2 |Phlogopite (KAIM g;Si;0,,(0OH),), type = Mica; 42.0937 37.4400 31.5103] 25.9003] 20.3119| 15.8204| 12.0011 8.5120
KAIMg;Si;0,0(OH), + 10 H*

& K*+ Al + 3 Mgt + 3 5i0;(49) + 6 H,0

2 |Annite (KFe3AlSi;0,y(0OH),), type = Mica; 33.3018 29.4693 244456/ 19.6118] 14.7256| 10.7356 7.2830 4.0648
KFe3AlSiz0,0(0H), + 10 H* & K* +3 Fe** + Al**" 4+ 3 5i0;(,9) + 6 H,0

1 [Epidote (Ca,FeAl,Si;0,,0H); 38.7601 32.9296 25.5332 18.4443] 11.2039 5.1908 -0.0907 -5.0320
Ca,FeAl,Si;0,,0H + 13 H*

& 2Ca*t + Fe*™ + 2 Al + 3 Si0,(4q) + 7 H,0

2 |Daphnite-14A (FesAlAlSi;0,,(OH)g), type = Chlorite; 60.2452 52.2821 42,5135 33.3581] 24.1876] 16.7157| 10.2648 4.3107
FesAlAlSiz0,0(0H)g + 16 HY & 5Fe** + 2 AI*™** + 3 5i0,(4q) + 12 H,0

2 |[Clinochlore-14A (MgsAl,Si;0,,(0H)g), type = Chlorite; 76.7345 67.2391 55.7725 45.1520, 34.6423| 26.2016| 19.0325 12.5384
MgsAl,Siz0,0(0H)g + 16 HY & 241" 4 3 Si0,(,) + 5Mg** + 12 H,0

2 [Tremolite (Ca,MgsSig0,,(0H),), type =Amphibole; 66.9228 61.2367 53.1713| 45.2528  37.3013| 30.9517| 25.6087| 20.7268
Ca,MgsSig0,,(0H), + 14 H* & 2 Ca*™ +5Mg*™* + 85i0,,4) + 8 H,0

2 |Anthophyllite (Mg,Sig0,,(0H),), type =Amphibole; 73.7182 66.7965 57.3207| 48.1440{ 38.9960| 31.7377| 25.6825| 20.2305
Mg,Sig0,,(0H), + 14 H* & 7TMg** + 8 H,0 + 8 Si0;(4q)

2 |Diopside (CaMgSi,0,), type = Pyroxene; 22.9006 20.9643 18.3539] 15.8250] 13.2838] 11.2437 9.5226 7.9589
CaMgSi,0s + 4 H" & Ca*™ + Mg*™™ + 2 5i0;(49) + 2 H,0

2 |Hedenbergite (CaFe(SiO;3),), type = Pyroxene; 21.3901 19.6060 17.1582| 14.7606] 12.3281] 10.3564 8.6777 7.1386
CaFe(Si0;), +4H" © Ca*™ + Fe™ + 2 Si0,(,q) + 2 H,0

2 |Andradite (CazFe,(Si0,)3), type = Garnet; 37.8063 33.3352 27.5160 21.8831 16.1075 11.2987 7.0542 3.0309
CazFe,(Si04); +12H" & 3Ca*™ +2Fe*™ " +38i0;(,9) + 6 H,0

2 |(Grossular (Ca3Al,(Si0,)3) , type = Garnet; 58.4989 51.9228 43.7071 35.8991] 27.9912] 215032 15.8992] 10.7569
CazAly(Si0,); + 12HY & 3Ca™ + 2 A" + 3 5i0,(4q) + 6 H,0

1 [Zoisite (Ca,Al;(Si0,);0H); 50.2850 43.3017 345917 26.3105] 17.9016] 10.9686 4.9422 -0.6133
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1 |Muscovite (Al3Si30,¢(0H),), type = Mica; 17.1295 13.5858 8.8387 4.1918 -0.6018 -4.6169 -8.1836 -11.5635
KAl3Si3010(0H), + 10 H" & K* + 3 Al*™* + 3 5i0;(49) + 6 H,0

1 |Calcite (CaCO05); 2.2257 1.8487 1.3330 0.7743 0.0999 -0.5838 -1.3262 -2.2154
CaC0;+ H* & Ca** + HCO3

1 |Pyrite (FeS,); -26.5030, -24.6534| -22.7519| -21.2343| -20.0248| -19.3959| -19.2784{ -19.7437
FeS, + H,0 & Fe** +0.2550;,~ + 1.75 HS” + 0.25 H*

1 [Kaolinite (Al,Si,05(0H),); 9.0182 6.8101 3.8468 0.9541 -2.0187 -4.5022 -6.7083 -8.8022
Al,Si,05(0H)y + 6 H & 2 A" + 2 5i0,(4q) + 5 H,0

1 |Magnetite (Fe3;0,); 13.8989 10.4724 6.4420 2.6912 -1.1245 -4.3319 -7.2074 -9.9523
Fe 0, + 8H* & Fe** + 2Fe*** + 4 H,0

1 [[lmenite (FeTiO3) 0.9046
FeTiO; + 2 H* + H,0 © Fe'" + Ti(OH)4(qq)

2 [Hematite (Fe,05), type = end member of il; 2.1411 0.1086 -2.3178 -4.6072 -6.9784 -9.0207| -10.9039] -12.7511
Fe,0;+ 6 HY & 2Fe**t + 3 H,0

2 [Fluorapatite (Cas(P0,)3F); -23.8548]  -24.9940| -27.0651] -29.7302| -33.3854| -37.4634| -42.1966| -48.1254
Cas(PO,);F +3HY ©5Ca*t +3HPO;~ + F~

3 |Dawsonite (NaAlCO;(0H),); 5.5674 4.3464 2.9527 1.7173 0.5179 -0.4753| 500.0000{ 500.0000
NaAlCO;(0H), + 3H* © Al*™** + HCO; + Na* + 2 H,0

3 |Dolomite (CaMg(CO0s),); 3.4063 2.5135 1.3314 0.0944 -1.3493 -2.7744 -4.2968 -6.1006
CaMg(C0O3), + 2HY & Ca*t + Mg** + 2HCO;

3 [Saponite-Ca (Cagy165Mg3Aly33Sis67010(0OH),), type = Smectite; 29.2440 26.2900 22.1907| 18.2025] 14.2134{ 11.0280 8.3382 5.8721

Cao.165Mg3Alo33Siz67010(OH), + 732 HY
& 0.165 Ca*™* +3 Mg*™* + 0.33 Al*** + 3.67 SiOy4q)
+4.66 H,0

3 |Nontronite-Ca (Cag1¢5Fe,Aly3351367010(0H),), type = Smectite; -11.3915| -11.5822] -12.6234| -13.9486| -15.4751] -16.8671 -18.2346/ -19.7093
Cag16sFeyAly33Si367010(0H), + 7.32 HY & 0.165 Catt + 2 Fettt +
0.33 AI*™** + 3.67 Si0y(4q) + 4.66 H,0

3 |Nontronite-Na (Smectite, Nag33Fe,Aly33Si367010(0H),), type = Smectite; -11.4385| -11.5263| -12.4420, -13.6424| -15.0323| -16.3030] -17.5600| -18.9316
Nag33Fe;Aly 33Si567,010(0H), + 732 HY & 0.33 Nat + 2 Fettt +
0.33 Al*** 4 3.67 SiOy(4q) + 4.66 H,0

1 [Zircon (ZrSi0,); -16.5702| -15.4193| -14.3228] -13.4475 -12.6795| -12.1280| -11.7279| -11.4490
ZT'Si04 +2 H+ = ZT(OH);-'- + SiOZ(aq)

3* |Gypsum (CaSO0,: 2H,0); -4.5331 -4.4823 -4.6094 -4.9035 -5.4299 -6.1266 -7.0386) -8.3003
CaS0,:2H,0 & Ca** + S0, + 2H,0

3* [llite (Illite, Ky M go54l,3Sis50,0(0OH),), type = lllite; 11.3859 9.0260 5.5550 2.0472 -1.6128 -4.6923 -7.4468 -10.0976
Ko eMgo2sAly3Siss0,0(0H), + 8HY & 0.25 Mg*t + 0.6 K* + 2.3 Al*** +
3.5 5i0,(4q) + 5 H,0

4 OH" +H" & H,0 14.9398 13.9951 13.0272] 12.2551] 11.6308] 11.2836] 11.1675] 11.3002

4 |Hyaq) + 0.5 O34q) & H,0 50.4784 46.1066 409717 36.1762| 31.3419] 27.4263| 24.1653] 21.3650

5 [02¢9) © Oz(aq) -2.6567 -2.8983 -3.0633 -3.1076 -3.0354 -2.8742 -2.6488 -2.3537
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6 RH,0 & 0,5 +4H" + 4e” -91.0448|  -83.1049| -74.0534 | -65.8641] -57.8929| -51.6848| -46.7256 -42.6828
4 |COyqq) +H,0 & HCO; +H* -6.5804)  -6.3447]  -6.2684) -6.3882] -6.7235| -7.1969 -7.7868  -8.5280
4 (O~ +H* < HCO3 10.6241) 103288  10.1304] 10.0836) 10.2003) 10.4648 10.8707 114638
5 [COyg + H,0 & H*+HCO3 -7.6765  -7.8136  -8.0527| -8.3574] -8.7692 -9.2165 -9.7202] -10.3393
5 |C+Hy0+0y4q < H"+HCO3 703758  64.1735| 56.8565 49.9814| 42.9869] 37.2430] 32.3599 28.0165
4 H;Saqy © H* +HS™ -7.4159]  -6.9877]  -6.6467| -6.4827] -6.4960 -6.6831 -7.0225 -7.5536
4 STT+H" < HS” 13.7100  12.9351] 12.0082) 11.1018 10.1202)  9.2545  8.4250,  7.5568
4 HS™ 420,449 © H* +50; 152.0993 1383169 122.1371 107.0295 91.7855 79.4025 69.0257 60.0062
4 |Nyaq) + 3 H,0 & 2 NH3(qq) + 1.5 O5(aq) -127.4562| -116.4609| -103.8097| -92.2328 -80.8113| -71.7755| -64.4353 -58.3245
4 |INHf & NHj(oq) +H* -10.0691]  -9.2410]  -8.2847| -7.4010] -6.5156] -5.7992| -5.1995  -4.6767
4 INO3 + H* + H,0 & NHz(aq) + 2 0y(4q) -68.1779]  -62.1001] -54.8254] -47.8997| -40.7634| -34.8282| -29.7190 -25.1037
4 HF4q & H* +F~ -2.9848)  -3.1681]  -3.4737| -3.8482] -4.3381] -4.8589] -5.4367  -6.1354
4 HCrOy & H* +Cr0;~ -6.5275|  -6.4944]  -6.6415 -6.9494| -7.4554] -8.0610 -8.7721) -9.6513
4 |HSi0; + HY & Si0y(4q) + H;0 10.3231 9.9525 9.4684|  9.0844)  8.8497| 88394  9.0224]  9.4141
4 |CHyaq) +20;4q) © HCO3 + H* + H,0 157.8202] 144.1412) 128.0446| 112.9831 97.7553] 85.3617] 74.9554| 65.8785
4 |HCOO™ + H* & Formic_acid,q 3.7949 3.7530 3.8042)  3.9447]  4.1981]  4.5256| 49454  5.5316
4 INaOHq + H* & Na* + H,0 15.6450[ 14.7948)  13.8004| 12.8848) 11.9708 11.2215 10.5573]  9.8847
4 |INaHCO3(4q) & Na* + HCO3 -0.3734)  -0.1541 0.1098 04108  0.7926]  1.2130

4 |INaCO; + H* & Na* + HCO3 9.8150 9.8144|  10.0745] 10.6485 11.5684| 12.6320) 13.7927| 14.9187
4 INaCliyq) < Na* +Cl~ 0.8286 0.7770 0.6509  0.4730]  0.2140] -0.0933] -0.4778 -1.0125
4 |NaHSiO3q) + H* & Na* + Si0,(,q) + H,0 8.4138 8.3040 8.0530]  7.8291]  7.6843]  7.6582  7.7061  7.7808
4 |NaFq & Na* +F~ 1.0819 0.9976 0.8328  0.6235  0.3383]  0.0111] -0.3934 -0.9516
4 |INaAlOy4q) +4HY & Na* + AlI*™** + 2 H,0 26.6454)  23.6266|  20.0941] 16.8223] 13.5351] 10.8447| 85326  6.4430
4 KClygy & KY+CI- 1.7097 1.4946 1.2163  0.9240]  0.5747] 0.2148 -0.1957) -0.7347
4 KSO; & K*+S50,~ -0.8854|  -0.8796)  -0.9907] -1.1946] -1.5202] -1.9189] -2.4160| -3.0860
4 |CaC0304q) + H* & Ca** + HCO3 7.5021 7.0017 6.4516) 59636 54683 50185  4.5355  3.9118
4 |CaHCOf < Ca** + HCO3 -1.0951]  -1.0467)  -1.1592] -1.4181] -1.8587] -2.4000 -3.0514| -3.8725
4 [CaS04q) & Ca*™ +50; -2.0713)  -2.1111]  -2.2647| -2.5111]  -2.9101] -3.4328 -4.1424) -5.1853
4 [CaCl* & Ca** +Cl” 0.6729 0.6956 0.5886]  0.3566/ -0.0399 -0.5332 -1.1352 -1.9071
4 [CaFt & Ca*™* +F~ -0.6545  -0.6817]  -0.8623] -1.1704] -1.6492| -2.2147| -2.8835  -3.7204
4 MgCO34q) + H* & Mg** + HCO3 7.7399 7.3499 6.9262  6.5632]  6.2045|  5.8725 54900,  4.9530
4 MgHCOF & Mg** + HCO3 -1.0798  -1.0357)  -1.1638  -1.4355| -1.8804| -2.4146] -3.0493] -3.8424
4 MgSOuq © Mgt +50;~ -2.1387)  -24117)  -2.8370] -3.3473]  -4.0727| -4.9554] 500.0000, 500.0000
4 MgCl* & Mg** +Cl™ 0.0494 0.1349 0.0548  -0.1820] -0.6068  -1.1389 -1.7843] -2.6016
4 MgF* < Mg** +F- -1.3868  -1.3524)  -1.4780 -1.7390] -2.1679] -2.6884] -3.3159] -4.1169
4 |[FeHCOF & Fe** + HCO; -2.7200

4 [FeCO3(4q)+ H* © Fe™ + HCO3 5.5988

4 [FeOH* + H* & Fe** + H,0 9.5000
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5* Fe(OH)3(qq) +3H" © Fe™* + 3 H,0 12.0000
4 |AlO; +4H" © Al +2H,0 25.7948 22.8833 19.5707| 16.5819] 13.6762] 11.4090 9.5977 8.1671
4 |JAIOH** + HY © Al**" + H,0 5.7264 4.9571 4.0033 3.0626 2.0516 1.1673 0.3661 -0.3794
4 JAI((OH)? +2HY © Al*** + 2 H,0 12.1394 10.5945 8.7455 6.9818 5.1460 3.5858 2.2019 0.9295
4 |HAlOyuqy +3H & Al*** +2H,0 18.7152 16.4329 13.7251) 11.1731 8.5568 6.3739 4.4775 2.7831
4 [Cr*™* +2.5H,0 +0.75 0pqqy & Cr0;~ +5H" -9.8295 -8.3842 -7.0746 -6.2253 -5.7968 -5.8762 -6.3654 -7.3226
4 [Cr* +2H0 4 0pqq) © Cr0;~ +4H" 23.9518 21.6373 18.6198  15.5121| 12.0449 8.8917 5.9054 2.8706
4 [Cu* + H* 4+ 0.25 0y4qy © Cu** +0.5H,0 21.0868 18.7704 16.0617| 13.5457| 11.0155 8.9577 7.2203 5.6947
4 MnClt & Mn*t + Cl” -0.0716 -0.3013 -0.7149 -1.2375 -1.9315 -2.6727 -3.4911 -4.4594
4 MnOg +3H" © Mn** 4+ 1.25 0y, + 1.5 H,0 22.3542 20.2963 18.1502] 16.4111] 14.9463] 14.0113] 13.4539] 13.2304
4 MnO;~+4H" & Mn*™* + 0y,4) + 2 H,0 34.9612 32.4146 29.8283| 27.8067| 26.2121| 25.3354| 25.0086 25.2308
4 MnSO0yeq) © Mn** + 50, 3.6054 2.6561 1.3529 -0.0417 -1.6802 -3.2784 -4.9407| -6.8411
4 INiSO4qq) © Ni** + 505~ -2.1172 -2.1257 -2.2089 -2.3276 -2.5419 -2.8464
4 ZnOH* + H* < Zn*" + H,0 8.9600 7.9300 6.9900 6.0600 5.3300 4.7400 4.2500
4 |ZnHCOf & Zn*t + HCO; -1.4200 -1.6000 -1.8200 -2.2000 -2.7100 -3.4100 -4.5500
4 ZnSO4qq) © Zn*t + 50, -2.1079 -2.3062 -2.6537 -3.0650 -3.6603 -4.3951

TR2015-0305-c3p33 thermo.com.V8.R6+.dat, GWB ®, V9.0
T Co e o Log (equilibrium constant) at different conditions

a [ b [ ¢ | 4 [ e | £ [ g h

9 H* N.A.
9 02(aq) N.A.
9 |HCO7 N.A.
9 150, N.A.
9 [CclI” N.A.
9 |INH3(aq N.A.
9 |F~ N.A.
9 [Cro,~ N.A.
9 Sioz(aq) N.A.
9 |Nat N.A.
9 K* N.A.
9 |Catt N.A.
9 [Mg*t N.A.
9 |Fe*™ N.A.
9 |AlT*t N.A.
9 |Cutt N.A.
9 [Mn** N.A.
9 INitt N.A.
9 |Pb*t N.A.
9 |Zn*t N.A.
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| thermo.com.V8.R6+.dat, GWB @, V9.0

thermo.com.V8.R6+.dat, GWB ®, V9.0

(1) T (types of species):
T= 1, mineral identified in rock samples
2, mineral’s group/family identified in rock samples
3, additional secondary minerals suggested by geochemical modeling
4, dominate aqueous species suggested by geochemical modeling
5

gas/aqueous equilibrium suggested by geochemical modeling
6, redox equation.

9, system components.

T=N*, expert judgement

(2) Equilibrium constant (K) at different conditions (thermo.com.V8.R6+.dat, GWB ®, V9.0):
a=log;((K)@T = 0°C&P = 1.0312 bar

b = log,o(K)@T = 25°C & P = 1.0312 bar

¢ =log;((K)@T = 60°C &P = 1.0312 bar

d =log;,(K)@T = 100°C & P = 1.0312 bar

e =1log;o(K)@T = 150°C& & P = P**"*? bar = 4.7572 bar
f=log,o(K)@T = 200°C & & P = P;"*” bar = 15.5365 bar
g =1log,(K)@T = 250°C& &P = P bar = 39.7365 bar
h =log,o(K)@T = 300°C& &P = P;;"""” bar = 85.83787 bar

’
’

S
e oy

FLjE
® EF BTG 35 F R
> % 17 L2k S8E -
> % 27 iF S EFR
> % 3L SEEFTH KR -
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3022 K FEH AN A

Code

Comment

R#

ID of Rock Unit;

classification based on integrated inversion of gravity and magnetic data
(TR2002-0154-c5p12; TR2007-0241-c6p12~13; TR2010-0273-c3p11;
TR2012-0290-c4p15)

S (magnetic susceptibility) | D (density) Remarks

R1

S > 0.035 D <2730 kg/m? | Granitic
gneiss+Migmatite
(TaiWuShan rock
mass)

R2

0.020 £ 5 < 0.035 D < 2730 kg/m?® | Granitic gneiss
(TaiWuShan rock
mass)

R3

§ < 0.020 D <2730 kg/m? | Granitic
gneiss+Migmatite
(transition zone)

R4

§ > 0.035 D > 2730 kg/m® | Granite
(DouMen rock mass)

R5

0.020 < S < 0.035 D > 2730 kg/m? | Tonalitic
gneiss+Migmatite
(ChengGong rock
mass)

R6

§ < 0.020 D > 2730 kg/m?® | Granitic
gneiss+Migmatite
(transition zone)

D#

ID of intrusive doleritic dyke;
attitude: N30E8ON; frequency: 100 m width per 1000 m spacing.
(TR2003-0190-c4p43&p50; TR2007-0242-c4p5&p8).

D1to D10

There are 10 idealized dykes in C-C’ profile

F#

ID of Potential MWCF (Major Water-Conducting Feature)

F1

€ F1 = E3in SNFD-ITRI-TR2005-0219-c4p62&p63

€ TaiWuShan fault; attitude: N64E/70N; width > 150 m (TR2005-0219-
c4p26; TR2007-0235-c5p5; TR2007-0242-c4p6; TR2007-0247-
c4p22)

The width of F1 was assumed equal to 200 m for simplicity

F2

F2 = W2 in TR2005-0219-c4p62&p64

Fracture zone; attitude: N8OW/50S; width ~ 8 to 15 m (TR2007-0247-
c4p22)

The width of F2 was assumed equal to 20 m for simplicity

F3

F3 =E2in TR2005-0219-c4p62&p63;
a potential MWCF interpreted only by resistivity survey

F4

F4 = E4 in TR2005-0219-c4p62&p64;
a potential MWCF interpreted only by resistivity survey

F5

F5 = W3 in TR2005-0219-c4p62&p64;
a potential MWCF interpreted only by resistivity survey

F6

F6 =E1 in TR2005-0219-c4p62&p63;
a potential MWCF interpreted only by resistivity survey

F7

F7 =E5 in TR2005-0219-c4p62&p64;
a potential MWCF interpreted only by resistivity survey

F8

F8 =W4 in TR2005-0219-c4p62&p64;
a potential MWCF interpreted only by resistivity survey

F9

F9 =W1 in TR2005-0219-c4p62&p64;
a potential MWCF interpreted only by resistivity survey

COO0OGO 000000000 G900

F10

F10; a possible MWCF interpreted only by resistivity survey (TR2007-
0242-c4p47)
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F11 | F11; a possible MWCF interpreted only by resistivity survey

2 TR = SNFD-ITRI-TR

2-15



2 2-3 0 B RIEFRI R NS A
. Coordinate .
Profile ID Dli):eocfggn Start N Start_E L??ng)th Sp(ancll)ng InvDepth (m) Report ID Comment
(UTM_50N) | (UTM_50N)
RIP-1 N53E 2707595.717 644564.820 1000 10 300 | TR2003-0196-c3p1&c6p7&alpl Notel
RIP-2 N28E 2710064.671 644810.823 3000 10 500 | TR2003-0196-c3p1&c6p8&alp3 Notel
RIP-3 N63E 2705349.096 639094.366 2000 10 500 | TR2003-0196-c3p1&c6p8&alp8 Notel
RIP-4 N160E 2707895.455 644608.757 1600 10 500 | TR2005-2192-c6p1&p12&alpll Notel
RIP-5 N144E 2706387.510 645252.513 2000 10 500 | TR2005-2192-c6p2&p13&alpl4 Notel
RIP-6 N154E 2707795.701 641483.843 1700 10 500 | TR2005-2192-c6p4&p14&alpl?7 Notel
RIP-7 N130E 2705104.995 644405.418 1900 10 500 | TR2005-2192-c6p5&p15&alp20 Notel
RIP-8 N139E 2705304.662 639247.975 1600 10 500 | TR2005-2192-c6p6&pl16&alp23 Notel
TR2006-0252-c4p17&p19;
RIP-9 N148E 2707923.753 642175.053 1265 10 KM3D_2014_DefineLine_LinelD=9;
TR2012-0290-ac2p32
. Coordinate .
Profile ID Dli)rr:cfggn Start_N Start_E L?:ng)th Sp(e;::ll)ng InvDepth (m) Report ID Comment
(TWD97) (TWD97)
RIP-1 N53E 2707788.981 192144.708 1000 10 300 | TR2003-0196-c3p1&cb6p7&alpl Notel
RIP-2 N28E 2710255.543 192424.990 3000 10 500 | TR2003-0196-c3p1&c6p8&alp3 Notel
RIP-3 N63E 2705617.169 186640.908 2000 10 500 | TR2003-0196-c3p1&c6p8&alp8 Notel
RIP-4 N160E 2708088.234 192192.812 1600 10 500 | TR2005-2192-c6p1&p12&alpll Notel
RIP-5 N144E 2706570.759 192815.957 2000 10 500 | TR2005-2192-c6p2&p13&alpl4 Notel
RIP-6 N154E 2708031.699 189065.235 1700 10 500 | TR2005-2192-c6p4&p14&alpl7 Notel
RIP-7 N130E 2705299.444 191950.760 1900 10 500 | TR2005-2192-c6p5&p15&alp20 Notel
RIP-8 N139E 2705570.590 186793.965 1600 10 500 | TR2005-2192-c6p6&p16&alp23 Notel
TR2006-0252-c4p17&p19;
RIP-9 N148E 2708150.235 189758.501 1265 10 KM3D_2014_DefineLine_LinelD=9;
TR2012-0290-ac2p32
L 2 RIP: Resistivity Image Profile
L 2 Coordinate: the coordinate of the starting point of the resistivity profile.
* UTM_50N: a projected coordinate system (Universal Transverse Mercator); zone 50N with Hay Ford datum and central meridian as 117°E.
* TWD97: a projected coordinate system; Taiwan Datum 1997 with central meridian as 119°E.
* Length: the length of the resistivity survey line.
* Spacing: the electrode spacing along the resistivity survey line.
* InvDepth: the desired depth of investigation.
* ReportID: the ID and page number of the cited report.
* Notel: Instrument: OYO Profiler4®; 2D Inversion: RES2DINV® (TR2003-0196-c3p2; TR2005-2192-c3p2).
* TR = SNFD-ITRI-TR
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Fo2-40 B PRI A

Coordiante (m) Inclination
BoreholelD Northing Easting Height Theta | Phi ((I:rll') (?;') (I[I)llr?l) ((rfn[:) ReportID Comments
(TWD97) (TWD97) | (Ellipsoid)
KMBHO1 | 2708023.347 | 192591.822 33294 | 90| 01500 501.60 | 100| ~62 | TR2002-0154-c6p1&aA&aB ¢ HitF1 structure
€ Transition zone (R1 to R2)
TR2003-0191-c6p1&aA&aB € HitF1 structure
KMBHO02 2708029.923 | 192584.167 33.556 90 0 | 15.00 | 501.20 100 62 TR2007-0235-c6p1&aA&aB @ Transition zone (R1 to R2)
KMBHO3 | 2706786.595 | 189276.412 22.546 | 70 | 150 | 56.67 | 504.00 | 100 | ~62 | TR2003-0191-c6p1&aA&aB ¢ T;"’E‘_f)ls‘t“’“ zone (R2, R4 &
KMBHO4 | 2708033.314 | 192593.645 33.713 90| 0180056020 | 100| ~62 | TR2004-2201-c3p1l ¢ HitFl structure
€ Transition zone (R1 to R2)
KMBHO05 2707700.408 | 190679.209 22.173 90 0 | 42.00 | 504.00 100 ~62 | TR2007-0235-c6p1&aA&aB € DouMen rock mass (R4)
KMBHO6 | 2705241363 | 193526.423 32722 | 90| 06000 | 504.00 | 100| ~62 | TR2007-0235-c3p2&aA&aB ¢ Ta;‘;v)“Sha“ rock mass
* Coordinate: the coordinate of the top center point of borehole’s casing.
* TWD97: a projected coordinate system; Taiwan Datum 1997 with central meridian as 119°E
L 4 Theta: degree between the borehole and the horizon plane.
* Phi: degree from the North to the projection of the borehole on the horizon plane
L 2 CL: the casing length in HW size (ID ca. 101 mm; OD ca. 115 mm).
L 2 DL: the drilling length from the top of casing to the bottom of borehole.
L 2 DID: the inner diameter of borehole, ca. 100 mm.
L 2 COD: the outer diameter of core; the diameter could be expanded due to pressure release at surface.
* ReportID: the ID and page number of the cited report.
* TR = SNFD-ITRI-TR
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2-5 : KMBHO1 #* 3

1

—\

-
S

2

TR
A
e

Length (m)

Soa10)
010Y4210)
80149

TAL

LYHSs0.1)

Somory

Soway)

HydraulicT

TracerT

WSample

MineralDC

RockM

RockT

Stress

0to10

10 to 20

20 to 30

30 to 40

Ve-$ST0-20024.L
ge-¥S10-20024.L

40 to 50

50 to 60

60 to 70

70 to 80

80 to 90

90 to 100

100 to 110

110 to 120

120 to 130

130 to 140

140 to 150

150 to 160

160 to 170

170 to 180

180 to 190

190 to 200

200to 210

210 to 220

220 to 230

230 to 240

240 to 250

250 to 260

260 to 270

270 to 280

280 to 290

290 to 300

300 to 310

310to 320

320 to 330

330 to 340

11d92-G6T10-£0024.L

Ve-S610-€00ZY.L

€5d€2-0220-50024.L

9d€2-£6T0-€0024.L

9d$2e-06Z0-ZT0ZY.L ‘8dZ2-86T0-£00ZU.L

TR2007-0243-c4p11

TR2007-0243-c4p11

TR2003-0198-
c2p30&p34;
TR2012-0290-
ac4p44&p49

TR2007-0243-
c4pl2;
TR2003-0193-c5p16

TR2007-0243-
c4pl3;
TR2003-0193-c5p16

TR2007-0243-c4p68;
TR2009-0267-
c4pl&p4&p6

TR2003-0199-c3p17

TR2003-0198-
c2p23&p34;
TR2012-0290-
ac4p44&p49

TR2003-0199-c3p17

TR2003-0193-c5p16

TR2003-0199-
c2p12&p13&p14

TR2007-0243-
c4pl3;
TR2003-0193-c5p16

TR2003-0199-
c2p12&p13&p14

TR2005-0219-
c4pl12

TR2003-0199-c3p17;
TR2005-0219-
c4pl12

TR2005-0220-c3p76

TR2007-0243-c4p69;
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340 to 350 TR2009-0267-
TR2007-0243- c4p1&p5&p6 TR2003-0198-
350 to 360 c4pld; c2p25&p34;
TR2003-0193-c5p16 TR2012-0290-
ac4p44&p49
360 to 370
370 to 380
380 to 390
390 to 400
400 to 410
410 to 420
420 to 430
430 to 440 TR2003-0199-c3p17
440 to 450
450 to 460 TR2007-0243-c4p14
460 to 470 TR2007-0243-c4p15
470 to 480 TR2007-0243-c4p15
TR2007-0243- Z;;gg:;;z?s'
480 to 490 c4p16; ’ TR2003-0199-c2p13&p14
TR2003-0193-c5p16 TR2012-0290-
ac4p44&p49
490 to 500 TR2007-0243-c4p16

(XX X X X 2

0000060 G000

TR = SNFD-ITRI-TR

DB = SNFD-ITRI-DB

Length: the length from the top of borehole’s casing to the target zone.

CoreLog: core logging, including CR(Core Recovery, %), RQD (Rock-Quality Designation, %), FI (# of Fracture per meter), RD (Rock Description)

CorePhoto: photo of cores, 1 meter per segment, 4 segment per box

GPLog: (open-hole) single-hole geophysical logging including GR (gamma ray log), caliper log, temperature log, SP (spontaneous potential log), R16 (16” short normal
electrical log), R64 (64” long normal electrical log), SPR (single point resistance log), LL (lateral log), FL (fluid log), full-waveform sonic log, neutron log, dipmeter log,
spectral gamma ray log.

TVL: (open-hole) televiewer logging including OPTV (optical televiewer log) and ATV (acoustic televiewer).

CrossERT: (open-hole) cross-hole electrical resistivity tomography

FlowLog: (open-hole) flowmeter logging (heat pulse)

ChemLog: (open-hole) borehole hydrogeochemical logging before and after perturbation of borehole’s water head, including temperature (°C), pH, redox potential (mV),
electrical conductivity (mS/cm).

HydraulicT: packed-off hydraulic test

TracerT: tracer test

WSample: packed-off groundwater sampling

MineralDC: mineral dating a/o composition analysis

RockM: lab measurements of rock mechanical properties

RockT: lab measure of rock thermal properties

Stress: in-situ stress measurement (hydraulic fracturing)
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% 2-6 : KMBHO02 #= ;L" a T'F;f‘z. E%
(@] (@) o)
€18 2|48 (8|5
Length(m) | & 25 S a i ; HydraulicTest TracerT WSample MineralDC RockM RockT Stress
2|8 |=® 2R |8
0110 1oz |z3|2(2|3]:

S S ] IS 8] 8] 2 TR2003-0199-
10to 20 S/ 8|8|g|¢g|¢s 2p12&p13&ple
20 to 30 S S S S S S TR2007-0243-c4p17

O O O O ¥} O
30 to 40 5 5 T & Y ¢ TR2003-0193-c5p17

> ° S z g | B TR2007-0243-

40 to 50 2 o 2 3 ctpis; TR2003-0199-
g TR2003-0193-c5p17 c2p12&p13&pld
50 to 60 ® TR2003-0193-c5p17
2 TR2007-0243-c4p18 TR2003-0199-
60 to 70 & TR2003-0193-c5p17 2p12&p13&pl4
70 to 80
TR2003-0199-
80 to 90 2p12&p13&pl4
90 to 100
TR2009-0267- TR2003-0199-
100to 110 c5p12 c2p12&p13&pl4
110to 120
120 to 130
130 to 140
140 to 150
150 to 160 TR2007-0243-c4p19 Copi2tpt 314
160 to 170
170 to 180
180 to 190
TR2003-0199-
190 to 200 c2p12&p13&p14
200 to 210 = =
= =
210 to 220 S S
220 to 230 N N
230 to 240 & &
240 to 250 C TR2007-0243-c4p19
250 to 260
260to 270
270 to 280
280 to 290
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290 to 300

300 to 310

310 to 320

320 to 330

330 to 340
TR2009-0267-
340 to 350 tors

350 to 360

360 to 370

370 to 380

380 to 390

390 to 400

400 to 410

410 to 420

420 to 430

430 to 440

440 to 450

450 to 460

460 to 470

470 to 480

480 to 490

490 to 500

I XX X X R J

0000060 S000

TR = SNFD-ITRI-TR

DB = SNFD-ITRI-DB

Length: the length from the top of borehole’s casing to the target zone.

CoreLog: core logging, including CR(Core Recovery, %), RQD (Rock-Quality Designation, %), FI (# of Fracture per meter), RD (Rock Description)

CorePhoto: photo of cores, 1 meter per segment, 4 segment per box

GPLog: (open-hole) single-hole geophysical logging including GR (gamma ray log), caliper log, temperature log, SP (spontaneous potential log), R16 (16” short normal
electrical log), R64 (64” long normal electrical log), SPR (single point resistance log), LL (lateral log), FL (fluid log), full-waveform sonic log, neutron log, dipmeter log,
spectral gamma ray log.

TVL: (open-hole) televiewer logging including OPTV (optical televiewer log) and ATV (acoustic televiewer).

CrossERT: (open-hole) cross-hole electrical resistivity tomography

FlowLog: (open-hole) flowmeter logging (heat pulse)

ChemLog: (open-hole) borehole hydrogeochemical logging before and after perturbation of borehole’s water head, including temperature (°C), pH, redox potential (mV),
electrical conductivity (mS/cm).

HydraulicT: packed-off hydraulic test

TracerT: tracer test

WSample: packed-off groundwater sampling

MineralDC: mineral dating a/o composition analysis

RockM: lab measurements of rock mechanical properties

RockT: lab measure of rock thermal properties

Stress: in-situ stress measurement (hydraulic fracturing)
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2-7 : KMBHO03 #

Ze

1

-

Length (m)

8o1010)

010YJ3.10)

804D

LYHSs0.1)

Somory

Soway)

HydraulicTest

TracerT

WSample

MineralDC

RockM

RockT

Stress

0to10

10 to 20

20 to 30

30 to 40

40 to 50

50 to 60

60 to 70

70 to 80

80 to 90

90 to 100

100 to 110

110to 120

120to 130

130 to 140

140 to 150

150 to 160

160 to 170

170 to 180

180 to 190

190 to 200

200 to 210

210 to 220

220 to 230

230 to 240

240 to 250

250 to 260

de-1610-€0024.L

dv-1610-£0024.L

91d$99£20-L0024L

9€20-,L0029a

auou

Gdgo-8£20-L0024.L

£9%9e-06Z0-ZT0ZY.L ‘TTd8Ldy0-££02-L00ZHL

TR2005-0219-
c4p91&p93&p96
&p98

TR2007-0237-
c4p12&p16&p33;

TR2012-0290-ac4p44&p49

TR2007-0238-
c4p27

TR2005-0219-
c4p91&p93&p95
&p96&p98

TR2007-0238-
c4p27

TR2005-0219-
c4p91&p93&p96
&p98

TR2007-0238-
c4p27

TR2007-0238-
c4p27

TR2007-0238-
c4p27

TR2005-0219-
c4p91&p93&p95
&p96&p98
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TR2005-0219-
260to 270 c4p91&p93&p95
&p96&p98
270 to 280
TR2007-0238-
280 to 290 c4p27
TR2005-0219-
TR2007-0238-
290 to 300 c4p92&p93&p96
c4p27
&p98
300 to 310
310 to 320
TR2012-0288
320to 330 C4p17&p18&p19
&p30&p31
TR2012-0288
TR2007-0238-
330 to 340 c4n27 C4p17&p18&p19
p &p30&p31
340 to 350
TR2012-0288
TR2007-0238-
350 to 360 can27 C4p17&p18&p19
p &p30&p31
TR2005-0219-
TR2007-0238-
360to 370 4027 c4p91&p93&p95
p &p96&p98
TR2012-0288
370 to 380 C4p17&p18&p19
&p30&p31
TR2007-0237- TR2012-0288 TR2005-0219-
380 to 390 c4p12&p16&p33; C4p17&p18&p19 c4p91&p92&p93
TR2012-0290-ac4p44&p49 &p30&p31 &p96&p98
TR2012-0288
TR2007-0238-
390 to 400 cap27 C4p17&p18&p19
&p30&p31
400 to 410
410 to 420
420 to 430
TR2012-0288
430 to 440 C4p17&p18&p19
&p30&p31
440 to 450
TR2012-0288 TR2005-0219-
450 to 460 C4p17&p18&p19 c4p91&p93&p95
&p30&p31 &p96&p98
TR2007-0238-
460 to 470 c4p27
TR2007-0237- TR2012-0288
470 to 480 352537'0238' c4p12&p16&p33; C4p17&p18&p19
P TR2012-0290-ac4p44&p49 &p30&p31
480 to 490
490 to 500

L X X X 2

TR = SNFD-ITRI-TR

DB = SNFD-ITRI-DB

Length: the length from the top of borehole’s casing to the target zone.

CoreLog: core logging, including CR(Core Recovery, %), RQD (Rock-Quality Designation, %), FI (# of Fracture per meter), RD (Rock Description)
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0000060 G000

CorePhoto: photo of cores, 1 meter per segment, 4 segment per box

GPLog: (open-hole) single-hole geophysical logging including GR (gamma ray log), caliper log, temperature log, SP (spontaneous potential log), R16 (16” short normal
electrical log), R64 (64” long normal electrical log), SPR (single point resistance log), LL (lateral log), FL (fluid log), full-waveform sonic log, neutron log, dipmeter log,
spectral gamma ray log.

TVL: (open-hole) televiewer logging including OPTV (optical televiewer log) and ATV (acoustic televiewer).

CrossERT: (open-hole) cross-hole electrical resistivity tomography

FlowLog: (open-hole) flowmeter logging (heat pulse)

ChemLog: (open-hole) borehole hydrogeochemical logging before and after perturbation of borehole’s water head, including temperature (°C), pH, redox potential (mV),
electrical conductivity (mS/cm).

HydraulicT: packed-off hydraulic test

TracerT: tracer test

WSample: packed-off groundwater sampling

MineralDC: mineral dating a/o composition analysis

RockM: lab measurements of rock mechanical properties

RockT: lab measure of rock thermal properties

Stress: in-situ stress measurement (hydraulic fracturing)
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% 2-8 1 KMBHO04 #7 7 1 ¥ & 4
0 (@) - o)
€15 8|4 S |8 |8
Length (m) | & e 5 =g 5 e, HydraulicTest TracerT WSample MineralDC RockM RockT Stress
o o | R o
® (g | 5 ® |q
0to10 - - - o = — 3
= = = o = = =
10 to 20 S S S S S S S
(=) (=) [} (=} (=} [=1 (=)
g i z 3 g :431 S TR2005-0219-
20 to 30 N N N Ny S N N | TR2007-0243-c4p20 c4p91&p94&p95
.S .S .8 S .g Ig .3 &p97&p98
30 to 40 5l & |3 2 | B | & [ TR2007-0243-c4p20
%) 38} w1
40 to 50 < e 5
g TR2005-2202-
o X . c2p12&p20;
50 to 60 > | TR2007-0243-c4p21 TR2012-0290-
8 ac4p44&p49
& | TR2007-0243-
60to 70 % c4p21;
% | TR2005-0220-c2p24
70 to 80
TR2005-0219-
80 to 90 c4p91&p94&p95
&p97&p98
90 to 100
100to 110 TR2007-0243-c4p22
110to 120
TR2005-0219-
120 to 130 c4p91&p94&p97
&p98
130 to 140
140 to 150
150 to 160
160 to 170
170 to 180
TR2007-0243- TR2007-0243-c4p68; TR2005-0219-
180 to 190 c4p22; TR2009-0267- c4p92&p94&p97
TR2005-0220-c2p24 | c4pl&p4&p6 &p98
190 to 200
200to 210 TR2007-0243-c4p23
210to 220 TR2005-0220-c2p24
TR2005-0219-
220to 230 c4p91&p94&p95
&p97&p98
230 to 240
240 to 250
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250 to 260

260 to 270

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

270 to 280

TR2007-0243-
c4p23;
TR2005-0220-c2p24

TR2005-2202-
c2p14&p20;
TR2012-0290-
ac4p44&p49

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

TR2005-0219-
c4p91&p94&p97
&p98

280 to 290

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

290 to 300

300 to 310

TR2007-0243-
c4p24;
TR2005-0220-c2p24

310 to 320

320to 330

TR2005-0220-c3p76

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

330 to 340

340 to 350

TR2007-0243-c4p24

350 to 360

TR2007-0243-

TR2007-0243-c4p69;
TR2009-0267-
c4p1&p5&p6

TR2005-0219-
c4p92&p94&p97
&p98

TR2005-2202-

TR2012-0288

c4p25; %"2105182‘1_’32;0_ C4p17&p18&p19
TR2005-0220-c2p24 actptdipdd &p31&p32&p33

360 to 370

370 to 380

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

TR2005-0219-
c4p91&p94&p95
&p97&p98

380 to 390

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

390 to 400

TR2007-0243-
c4p26;
TR2005-0220-c2p24

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

400 to 410

410 to 420

TR2012-0288
C4p17&p18&p19
&p31&p32&p33

420 to 430

TR2007-0243-
c4p26;
TR2005-0220-c2p24

TR2005-0219-
c4p91&p94&p95
&p97&p98

430 to 440

440 to 450

450 to 460

TR2007-0243-c4p27

460 to 470

470 to 480

TR2007-0243-c4p27

TR2009-0267-c5p12

TR2012-0288

C4p178&p18&p19
&p31&p32&p33

TR2012-0288 TR2005-0219-

Cap17&p18&p19 | c4p91&p94&p9s ngzgéo;ons-
&p31&p32&p33 | &p97&p98 p3&p
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480 to 490 TR2007-0243-c4p28

TR2005-2202-

0000060 G000

TR2007-0243- 2517&020: TR2012-0288
490 to 500 c4p29; ;szmzl-)ozéo- C4p17&p18&p19
TR2005-0220-c2p24 acdpad&pd9 &p31&p32&p33
TR2012-0288
500to 510 C4p17&p18&p19
&p31&p32&p33
TR2012-0288
510 to 520 C4p17&p18&p19
&p31&p32&p33
520 to 530
530 to 540
540 to 550
550 to 560
L 4 TR = SNFD-ITRI-TR
L 4 DB = SNFD-ITRI-DB
* Length: the length from the top of borehole’s casing to the target zone.
L 4 CoreLog: core logging, including CR(Core Recovery, %), RQD (Rock-Quality Designation, %), FI (# of Fracture per meter), RD (Rock Description)
* CorePhoto: photo of cores, 1 meter per segment, 4 segment per box
* GPLog: (open-hole) single-hole geophysical logging including GR (gamma ray log), caliper log, temperature log, SP (spontaneous potential log), R16 (16” short normal

electrical log), R64 (64” long normal electrical log), SPR (single point resistance log), LL (lateral log), FL (fluid log), full-waveform sonic log, neutron log, dipmeter log,
spectral gamma ray log.

TVL: (open-hole) televiewer logging including OPTV (optical televiewer log) and ATV (acoustic televiewer).

CrossERT: (open-hole) cross-hole electrical resistivity tomography

FlowLog: (open-hole) flowmeter logging (heat pulse)

ChemLog: (open-hole) borehole hydrogeochemical logging before and after perturbation of borehole’s water head, including temperature (°C), pH, redox potential (mV),
electrical conductivity (mS/cm).

HydraulicT: packed-off hydraulic test

TracerT: tracer test

WSample: packed-off groundwater sampling

MineralDC: mineral dating a/o composition analysis

RockM: lab measurements of rock mechanical properties

RockT: lab measure of rock thermal properties

Stress: in-situ stress measurement (hydraulic fracturing)
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Length (m)

8o1010)

010y J910)

804D

TAL

LYHSs0.1)

Somory

Soqwayy

HydraulicTest

TracerT

WSample

MineralDC

RockM

RockT

Stress

0to10

10 to 20

20 to 30

30 to 40

40 to 50

50 to 60

60 to 70

70 to 80

80 to 90

90 to 100

100 to 110

110 to 120

120 to 130

130 to 140

140 to 150

150 to 160

160to 170

170 to 180

180 to 190

190 to 200

200 to 210

210 to 220

220 to 230

230 to 240

240 to 250

250 to 260

260 to 270

270 to 280

280 to 290

290 to 300

Ve-G€Z0-L0024L

ge-G€Z0-L0024L

L1dSD9€20-L0024.L

9€20-,L0029a

auou

£d€2-8€20-L0024L

6d¥98-0620-21024.L ‘'S2d82ZdH0-L£20-L0024L

TR2007-0238-
c4p27

TR2007-0237-
c4p27&p30&p33;
TR2012-0290-ac4p44&p49

TR2007-0238-
c4p27

TR2007-0238-
c4p27

TR2007-0238-
c4p27

TR2007-0237-
c4p27&p30&p33;
TR2012-0290-ac4p44&p49

TR2007-0238-
c4p27
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300 to 310

310 to 320

320 to 330

330 to 340

340 to 350

350 to 360

360 to 370

370 to 380

380 to 390

390 to 400

400 to 410

410 to 420

420 to 430

430 to 440

440 to 450

450 to 460

460 to 470

470 to 480

480 to 490

490 to 500

00000

0000060 G000

TR = SNFD-ITRI-TR

DB = SNFD-ITRI-DB

Length: the length from the top of borehole’s casing to the target zone.

CoreLog: core logging, including CR(Core Recovery, %), RQD (Rock-Quality Designation, %), FI (# of Fracture per meter), RD (Rock Description)

CorePhoto: photo of cores, 1 meter per segment, 4 segment per box

GPLog: (open-hole) single-hole geophysical logging including GR (gamma ray log), caliper log, temperature log, SP (spontaneous potential log), R16 (16” short normal
electrical log), R64 (64” long normal electrical log), SPR (single point resistance log), LL (lateral log), FL (fluid log), full-waveform sonic log, neutron log, dipmeter log,
spectral gamma ray log.

TVL: (open-hole) televiewer logging including OPTV (optical televiewer log) and ATV (acoustic televiewer).

CrossERT: (open-hole) cross-hole electrical resistivity tomography

FlowLog: (open-hole) flowmeter logging (heat pulse)

ChemLog: (open-hole) borehole hydrogeochemical logging before and after perturbation of borehole’s water head, including temperature (°C), pH, redox potential (mV),
electrical conductivity (mS/cm).

HydraulicT: packed-off hydraulic test

TracerT: tracer test

WSample: packed-off groundwater sampling

MineralDC: mineral dating a/o composition analysis

RockM: lab measurements of rock mechanical properties

RockT: lab measure of rock thermal properties

Stress: in-situ stress measurement (hydraulic fracturing)
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% 2-10 : KMBHO6 7= § 1 i 48 # %
0
15 | o é’ = =
o o — @ . .
Length (m) fi 25| = a i ; HydraulicTest TracerT WSample MineralDC RockM RockT Stress
= | g |~ 5| ® |
0to 10 - - - o g - —
w20 | 2 |8 |8 |E |2 |88
2 S8 8 8 g | ¢
v RERERE
0ws50 | £ |2 & |7 Lol s
= i3 T
50 to 60 o £ | TR2009-0266-c3p13
60to 70 €
70 to 80 Z | TR2009-0266-c3p13
o
80 to 90 ]
90 to 100 S
100to 110 ; TR2009-0266-c3p13
110 to 120 &
e TR2012-0288
TR2009-0265-c4p11&p16&p20; C4p17&p18&p19
120t0 130 TR2009-0266-c3p13 TR2012-0290-ac4p44&p49 &p33&p34&p35
&p36
130 to 140 TR2009-0266-c3p13
140 to 150
150 to 160
160to 170 TR2009-0266-c3p13
170 to 180 TR2009-0266-c3p13
180 to 190
190 to 200
200 to 210
210 to 220
TR2012-0288
C4p17&p18&p19
2200 230 &p33&p34&p35
&p36
230 to 240
240 to 250
250 to 260 TR2009-0266-c3p13
TR2012-0288
C4p17&p18&p19
260to 270 TR2009-0266-c3p13 $pB838p348p85
&p36
270 to 280 TR2009-0266-c3p13 TR2009-0265-c4p11&p16&p20; TR2012-0288
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TR2012-0290-ac4p44&p49 C4p17&p18&p19
&p33&p34&p35
&p36
280 to 290
290 to 300
TR2012-0288
C4p17&p18&p19
300 to 310 &p33&p34&p35
&p36
310 to 320
320 to 330
330 to 340
TR2012-0288
o C4p17&p18&p19
340 to 350 TR2009-0266-c3p13 &p33&p34&p35
&p36
TR2012-0288
C4p17&p18&p19
350 to 360 &p33&p34&p35
&p36
TR2012-0288
C4p17&p18&p19
360 to 370 &p33&p34&p35
&p36
370 to 380
380 to 390
TR2012-0288
C4p17&p18&p19
390 to 400 &p33&p34&p35
&p36
400 to 410
TR2012-0288
C4p17&p18&p19
410to 420 &p33&p34&p35
&p36
420 to 430
430 to 440 TR2009-0266-c3p13
440 to 450
450 to 460
TR2012-0288
C4p17&p18&p19
460to0 470 &p33&p34&p35
&p36
TR2012-0288
o C4p17&p18&p19
470 to 480 TR2009-0266-c3p13 &p33&p34&p35
&p36
TR2012-0288
C4p17&p18&p19
480 to 490 &p33&p34&p35
&p36
TR2012-0288
TR2009-0265-c4p13&p16&p20;
490 to 500 TR2009-0266-c3p13 TR2012-0290-ac4p44&p49 C4pl7&p18&p19
&p33&p34&p35
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| | | | | | | | | | &p36

00000

(I Z A X X X X 2R X X X 4

TR = SNFD-ITRI-TR

DB = SNFD-ITRI-DB

Length: the length from the top of borehole’s casing to the target zone.

CoreLog: core logging, including CR(Core Recovery, %), RQD (Rock-Quality Designation, %), FI (# of Fracture per meter), RD (Rock Description)

CorePhoto: photo of cores, 1 meter per segment, 4 segment per box

GPLog: (open-hole) single-hole geophysical logging including GR (gamma ray log), caliper log, temperature log, SP (spontaneous potential log), R16 (16” short normal
electrical log), R64 (64” long normal electrical log), SPR (single point resistance log), LL (lateral log), FL (fluid log), full-waveform sonic log, neutron log, dipmeter log,
spectral gamma ray log.

TVL: (open-hole) televiewer logging including OPTV (optical televiewer log) and ATV (acoustic televiewer).

CrossERT: (open-hole) cross-hole electrical resistivity tomography

FlowLog: (open-hole) flowmeter logging (heat pulse)

ChemLog: (open-hole) borehole hydrogeochemical logging before and after perturbation of borehole’s water head, including temperature (°C), pH, redox potential (mV),
electrical conductivity (mS/cm).

HydraulicT: packed-off hydraulic test

TracerT: tracer test

WSample: packed-off groundwater sampling

MineralDC: mineral dating a/o composition analysis

RockM: lab measurements of rock mechanical properties

RockT: lab measure of rock thermal properties

Stress: in-situ stress measurement (hydraulic fracturing)
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BE PR EZSDM A 4 EF T Fnrdfpa it HEwpo1 4o
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EHu o ¥ &4 2 %k o SDM (SKB, 2008, p13; SKB, 2009, p13) ;
o SR TR S E Y 2001 # Fr Lk B B H 4k (Olkiluoto) 0 2 g
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312 R¥ FH

AR EIRP LR AEE 2T R0 A (£ 2-1D)EEY
=X

3.1.2.1. ik 2 A%

K%¥ T a3y 1ich 1999 & B B (4 £ 020125 clpl)>
EEREF TELEDEAHNF2ZFATHFBEL T L8 pfFbEp
Tok A B ERAKAF B EE BT ARGF R E(E 3-3) 1
2010 & & ok 975 Ap B R AF 7 1 0> F R 1 TR E 2014 & i b 5 T
R EF T A % 2013 & 87 29 p 2 grﬂ;;aﬁif.‘TO

KFhe 282 0¥ FRAL2 R BPFRERLL RBEFERNLES
po2002 #4232 2007 £# B L & 4% 6 v ¥ F £ 3> %5 KMBHOL-
KMBHO02 - KMBH03 - KMBH04+KMBHO05 # KMBHO06- # ¢ KMBHO1 -
KMBHO02 * KMBHO04 = # 3 @ @ f& 9 10 m > 2 4 & 53 38 5% T 5 >
BEFR L2 22 S LT R EAPM LR FEZ ST 40
BAEFTREBRE B EREL NB oS4 2-53 4 2-10-

PRHEBIREEFERFEY R e FF R kSRR
By A4 2ER N EHEKEFOE FRENT - 2 ol & KIS
FARAI HPF EIFHELAF R F AR CABEER PR AESE
FHREIATERFNET2H S U EHALG R OR R
KMBHO01-02-04 53 Bl HFHF cn L i p B 4 & %> "R BT i i

~m|

$7 # M. 4 8 (Discrete Fracture Network, DFN) #ic & #7 3 <0 3 4 o

BEAAMBENFE LI T AE D KR R E 22 % 500 28
20F /B4 R 16 km ¥ T2 6~ 3000 m (634 )¥ FHRIEFE - 2 B
P ke fp it R R A NN FERIRRTER TR SEEFE N
g s pos ke sk E R RBFTREN EHED KEAHE T
PEA BN o ¥ b B TS E KMBHO1-02-04 g3t Bl a3 > 2% 5 &
Lg R R (AR EKAK,FD)Z E AL HHA (X8 ELAK, F2) &
FEEEDAEBRYE Y o
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3122. ¥ 48 %

(D
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(3)

(4)

(5)

AW R

PEABFAAN 1999 £ R AARHLEFBETYS DA
ERo R A EETES AR AR S BELST A H
BB B2 g E 0 A9 1/25,000 # FRI(B 3-4) - 2002 £ 3
2003 E P B 16 a2 oA BF L EFEZ B ME LI o
& 5 R R

02002 E £ E L~ F 2 s RliTA 0 Y KA ¥ 2 (sub-
bottom profiling method)i& 7 & f247 /% 3 R Bl » £ = = 9 % B
Mo E R 80kmo #FBIFR N 20m o A B P By R T?i%
BAFHEEEF N G2 EHME(RERE S 0y 2003 c3pl)e
4 F R

2000 & % & 460 B E 4 RE 0 P HS T &
BEFIEXNS00m. L RFR P DOENEERS LRI AT
2005 # ¢ * Oasis montaj®ic 48 & (7 £ fiw A %
M TR AR RN B A 2-2
PR

& 2000 # = = 468 et Rl FREEF LM 2% 0 TR
BEREEN 500m L EHFRE DOENKEERSE FHEFEE LT o
2005 & ¢ * Qasis montaj®frdg & 7 £ 3@ > A D 2B R R B
. (Total Magnetic Intensity grid, TMI grid) - 4p B & s 7 F
R BERE B FHER A 2-20
R L ]

. 2002F% 3 2004 F P2 2 9 e % E AR 14.5 km
IERFRPOETREAE AR EE 2 HE R HA
E R o Tl EHEY FiE 5 (pole-pole configuration) » T &
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T4 k&R ¢ Lin etal. (2011)
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3.123. s*p A B
3.123.1. 43 A%

* 2002 & 3 2007 & @ X% ﬁ;ﬁ‘iﬁ 6 ¢ ¥ F 3 %% KMBHO1 -
KMBHO02 - KMBHO03 - KMBH04 - KMBHO5 2 KMBHO6(# 2-4) > #k 3t
it j= % 100 mm (HQ size) » 2 #2443 # <~ - 2 ¢ KMBHO2 ** 2002 &
&}1‘3%/1’35“ 201 m - 1 if &2 KMBHO1 £ 7853 3# 5% > * 2004 & 4 7 1
500m > 2= > KMBHO01-02-04 B3 B33 %2 FH H 2 T AN - 48
My dRE 2 A0 G

\\\?{Ir
<l
Pk

2-5 % % 2-10 c4p BB = o

31232 B d 2 P AAAP

K®Eadp a2 22420 444 25314 2-10
ZEE S/ TR S
(1) #w = &

PR AL LR TR EEBRRE ST B R
35 p ¢ 1 F < wfc F (core recovery rate) ~ # F & F a4y %
(RQD) ~ # 4~ 2 E G4 ~ B %A ~ & % -

(2) ¥+ k32 3
FHEI R A BB FH SR R AR P DR ERER D
PRELEAE AT > ERIEP P
ORETEEEERY

#e3% # B (gamma ray log) - P| (caliper log) ~ & & ¢

#] (temperature log) ~ p X ¥ = # Bl (spontaneous potential

log) ~ @& 7 = # Bl (short normal electrical log) ~ & & §E

% = 2 B (long normal electrical log) ~ ¥ 2- % e | (single

pointresistance log) ~ ®] » % fe # | (lateral electrical log)

Z 8 % e 2 p) (fluid electrical log)

(b) #HskE sk 12 & p

A 42§ p] (full-waveform sonic log) ~ #» &

I

(neutron log) ~ @ & 2 | (dipmeter log) ~ #o3f & 3 £
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(3)

(4)

(5)

(6)

(7)

(spectral gamma ray log) ~ # 4 % 4 # B (acoustic
televiewer) » % k& & = i # | (optical televiewer) o
TETUE NN R
** 2004 £ & KMBHO01-02-04 53t 32 5% 3 > 2 73t » T 12k 47
= i (cross-hole Electrical Resistivity Tomography, cross-hole
ERT)# B > R FIE S 2m> 2 & p chp s 2 L F g d
Ao X a2 3 BAG oo AR oA phH I A uE

KMBHO01-KMBHO02 - KMBH02-KMBH04 2 KMBHO04-KMBHO1 -

* e o i F R T B F e Y P (flowmeter

log) » WA X E KK iz & o

Hitok4 @R

(a) * 2002 # 1 2007 & & @ * B4+ % (double packer)4- % 6
CgEY el R EER RS FRFRELEAR Y 3m
chh At e B R Bk ok 4 8 % #k (hydraulic conductivity)

7,
4

~b

%
o
Sk

W E ¢ 35 1 ok £ @ % (constant-flow pumping test)
¥_-K B # % (constant-head test) ~ jit K # % (slug test) 2 "%
fbr & % (pressure pulse test) & -

(b) ** 2005 & 3 2006 & F & KMBHO1 - KMBH02 2 KMBHO04
# 3t w2 3m,30m,100m % 500m 3 & K& B 0 EF
# ° K (upscaling)-k 4 #%% > M=K 3 ek 4 B ik
R oo

Bratok 4 R

> 2005 &# & 2006 # & & KMBHO1 - KMBH0O2 # KMBHO04 # 3t

BEFBEILR R E 2 A 3B R L2 e A R TG

u 2 KMBHO1-KMBHO02 - KMBH02-KMBH04 2 KMBHO04-KMBHO01 -

PRI P ¢ 3k 4 & % (hydraulic tomography) 2 B 3t 7 Bi_

# % (cross-hole tracertest)» i & P ek W] 5 F2 2| B 4 B i M4 %

383 B ek 4 4% 0% #ic (hydraulic dispersion coefficient) -

SRR R LA S
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* 2003 & 3 2012 # & 4% KMBHO1 - KMBHO03 - KMBH04 -
KMBHO5 2 KMBHO6 #&3t » %4 -k + 3 (pumping interference)
ECIEE S U S T LT - RN GRS S L S R
(Hydrogeochemical Logging) » " A 2|31 & { K AW iFER » &
Bl R ¢4 BB R ER(EC) MR (pH) - F PR T -
(Redox)% % ¥ (DO) -

(8) # T kB A 5
* 2003 # % 2012 # F & KMBHO1-KMBHO03-KMBHO04-KMBHO05
%2 KMBHO6 4p3t > 4~ 4 4% < ¥ -k 2 M % > 2 3 % (double packer)
B T RPPRoAPHRERY B ELX AL EROCFERBE
EEERE TRPER - Rig kR FPERRTREBF EEAE N
SHchic e LR % AIE I F o $ o stiff -k FF B & piper
KE R R A B TRk F o

(9) &+ E R
* 2003 # 4% KMBHO1 /# % 175m -~ 238m ~ 306 m % 430m %
4 % B AR R R B 27k 4 B4 (hydraulic fracturing) ™ 3& & #
BiER DI E B4 -3 2004 £ 4% KMBHO1 ;% & 300 = ®
Ee o i 7 % % 4 M -k 4 % (Hydraulic Tests on Pre-existing

Fractures, HTPF) 1/ 3t & $t B iR B FerP I & 5 4 o

31233 FREHFF LT
(1) & e i
& 2001 & # » KMBHO3 - KMBHO4 2 KMBHO06 ¥ #£3 7 F #
L RENFELARSARIBRR AR R A E L E S A 2 B
N U R TIE SRS T
(2) =&~ 45
L2004E‘1i§%¢[}§%%z\_ 18 ik 2 W 2B &2 %> 1

N

FESBEAAAEEHEKSE 1 B KMBHOL /& 495.8 m 2
EW Y RER&S R £ & T2 (Ar-Ardating)fie & P BB 2 E
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(3)

(4)

(5)

(6)

% (fission-track dating) » # 7 f* # 2 ¥ L en & B 7 ~ 2 F &
TETERRAEE R DE N

EESEHEE R

> 2002 # 2 2004 & B % P KMBHO1 - KMBH02 - KMBH03 %
KMBHO4 % #fi- * £ v £33 49 B & > 27 F &R 3T 4 F3F
T AR F - MPRPETRA - EMRERS 2 R
R R RMAERRRBR - FERELERRE PRI RRER

45

,?r,_o
B oK A FE R
22005 F p KRB W22+ WA xFEREHEFEN KA

WEk o T A1 2 A HE - A AR RPN T HGER
(tracertest)e 2 & P e a3t JE B~ = R A E MK 4 B H Gk
(hydraulic conductivity) 2 -k 4 # 4z % # (hydraulic dynamic
dispersion coefficient)

B2

FEMEE R P AR P EE SHE @K % ¥k (thermal
conductivity) » #F &k S E F o2 BHR-DHF o Bk &EPD
KMBHO4 ;% & 410 m & 460 m AF % i £ > 2 FE SRR
K% 4+ T2 H -F%>2¢ 3 %L a £ k2 (transient
plane source method) ¥ #t #5 42 o

PR 2R

2011 ER N KR ERECHA £ - Bomipd i
YRS TR & 0 & B P # 4T % #k (diffusion
coefficient) o » # & Emlp+ BT F %> M E PR HEPA
e /A fie ik #ic (Kd) o

3.1.24. T
3.1.2.4.1. f&ik

TRA - Faes o AR P hanE 2 MR (baseline)
TREHVER FHEEFF ORI KK DT R LFLR
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FHEIp Rk T2 Rt FR R FEPFRF YR oE
;EIJO

3.1.24.2. £ R P

(1) k=¥ 7%p
B 2007 4= 3 FoE L %P 24 % KMBHO1-KMBHO3-KMBHO5~
KMBHO6 % # 3t # R MM e 7 & 3 T kBRI TR Hd 25
REDF RPN PR S £ 5 48 L8P ha b
18 TORERBFRF Lo

(2) k=it 8 gp
3+ 2009 # 3 2010 # ) B > 4% KMBHO6 2 3t 3 2 2 M & &
ko FEYRFER CFRED ¢ REAE(T) T EA(ECQ
Fedg B (pH)Z § B R T = (Eh) % -k Fac it 4 4

3.1.25. ¥ 5 F AL
(1) i ¥ ik
F# * 2001 & 11 * 31 p 4p #%  IKONOS f# & £ i o
(2) #iE ¥ 2 d
(a) M4 * 2011 & 3 7 ¢1 ASTER GDEM Version 2 # i& ¥ 7
BAl o <] 5 30me
(b) /& * 2014 £ % 7 6 GMRT Version 1.7 #& & ¥ 25 #7] >
@ 4 ] % 448.25m -

3126, FTHE
K&“TF A A2 EREBHEELET PREY > HKFIUFTH
" Access®Hp R T 0 2 F 2R RFAE T ASQL RIRE > LT HF &

SharePoint® /i & # 3 4p B T 30 > B & 4 T 4L B 2 ArcGIS®# 3% &% 5 o
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32. ¥ FHRBRE FLARE
AR EH 2R POERP 2 X0 E (2 2-1)F %Y B
TK®E RGP mm FALT R Fiite  FIFFRART N

SR e i g A

321 ¥ Fh#E

EF G rwimE s rAmE B BETY (W 3-5 %%
FATARNA40 22 > # Fe FHE:
(1) £€2-2 RRFFNEH 2D EE B TP Hohe § &R
R R EE TR EGREE 0 20110 p3) -
e BT A TR A LFEEAY LR T E-L LR
Feha @A ﬂir,%:ﬁ%%% M BB G R e F kel

£ 2L (B 3-5); - é%.?ﬁ%ﬁlﬁ%%’&#é’ﬁ“?ﬁﬁié}l]

™
Az

\4"%‘*

(2) &

BERPAEE e iae f Ak - F 0 BEYY Fk R
L E L 3k (Ring of Fire) end % » & 8t & L8 & 8¢ L # (130-110
Ma) & & ¢ L # (110-99 Ma) 2. £ :]T{fiéiﬁ A& (4k F 0 2001 -
p176) *
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Jiangsu

Lishui-Halfeng
Doep .I';guﬂ' Zonae

Jiangshan-Shaoxing

Deep Fault Zon\
-—
-
-

-

Pingtan- Dongshan
Deep Fault Zone

¢ Kinmen
Islands

-y
e
oo L]
L]
LEGEND | Fenghu

B Miocene Violcanics _ Islands
Late Cretaceous Volcanics
[[] Eadly Cretacecus Volcanics
- Cretaceous Intrusive Rocks

G| Metarmorphic Core Comophex

:l Pre- Cretaceous Intrushe Rocks = ]
"~ Desp Fault Zone oo Eg:“\'

B 3-5: X ak ST INE TH AN TR

74t k& : Chen etal. (2004, p238)
Chen, C.H., Lin, W., Lan, C.Y. and Lee, C. Y. (2004), Geochemical, Sr and Nd isotopic characteristics

and tectonic implications for three stages of igneous rock in the Late Yanshanian (Cretaceous)

orogeny, SE China. Transactions of the Royal Society of Edinbergh: Earth Sciences, Vol. 95, 237 -
2438.
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3.2.2. ¥ Fiw
EF G S BARE P FEREET S FAFHRYER C LE 3
T(R 3-5) FIMXERRFEET BB pEPT LR
BB SRR T RERE R DR AP B RTARE
s p A e Bt o T E MR e A 2w Fae A S AH
|20

FE B e EL R &

FREP F A B EEEHFL AR 3-6 477 0V OUEM L&
R FERE AL AR ZER SR D JCH R (Y 190 Ma)
IR (H I0Ma) L B AR s V- B REFEP §
FE B e R B (BT ¥ 0 20115 p28) o

3221 #LEHRFELEREHEY
® Fa3k Rp FRE(H190Ma) B4 4 5 & LT H 2
iz o~ E® (B 3-6a) F s & L E M E

Booo# 30 L # R L RE AT R R e [FOR S

>
&

SRR
(unconformity) £ 45 7 & BApd h f A2 C» A ¥ k2 C¥
Ren d R L3 PREO2AFE BrEd FEEFEFY > R A

B B BE A TS REE FREE o dode S 2 A BIEY AR
B

B A FANRSPAREE CEAEZF RS EEAZE
B Caddxd > fi 2 FEG]

® P9 F k(R 36b)ﬁ’d%“*<—1}1,44¢);+gu}é_1§i‘3 A
ST E R RFEER e L A BRANELRL IR S SR E L

> O OM Y AARE AR Rk R WA A I BFEHER
?%ﬁ%@%i’ﬁﬁ*ﬁﬁﬁ‘%%‘ﬁ%%iﬁ%°ﬂ

T — LR A (B 3-5)iE s PR (9 122 Ma) 0 &
Pﬁ%#i%ﬂflﬁ]%%%%ﬁ’b%kmﬁ R4 (% 130 Ma 3 120
Ma) ' “f i fe X & A B FITr Toa 40 L% — g R
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%‘r # (Changle-Nanao Metamorphic Belt: CNMB) (B 3-5)° &
CIEE R B A NN A - N S L
(Andean-type) i £ F 1% F % < 3 # (metamorphic core
complex) » @ & F’“%)ful“‘ RF A Y B
> EEBE - BRTF O FEREEhAEE LA RRETA
- R e B
NS T %;g—as‘zfifc%%?ﬁﬁ?o

=1

(# 2-25R1Z R2 £4¥ =)
=

2
Tk
F
R
s
3
—
=
&t
L
&
._‘l

iﬁviﬂ“%w’m&,ﬁfsmﬁaﬁwﬁ%%iw%»iﬂ%%ﬁ_ﬁnwﬁ

B8, £ 8(H 130—110 Ma)

g ¢ T o

3
é \
—/
™
ks
W
=3
bad
RN
*@
ﬁ
=
N\
el
Ul
N
ﬁi\b
=
R
X
3
™
e
T
<

> AP Ll S BB R T AL RS AFRASY Y B 3
R R e T AR ER - R R
IEENENE T AR IR QTP IS SR PI
R N A SECE O TRERE I B

3222 RAF MARAVRLERZFFY
¢ v Fkd gy (9 110 Ma i 99 Ma)(Bl 3-6¢) > M et B
B UEHAGE LD AP L F AR B R hs g LY

&
Bt o FRECSH S FRAI OB AT RWY 0 AR
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il gk o b opF e ':}J{ oo U Vs 0 (9 101 Ma) o
S22 3 4 A M A e g R NE ~ EH (5 92Ma I 76 Ma) -
® v F k(9 90 Ma: 80 Ma) (B 3-6d)% + ¥
Ma: 23 Ma)  Ri# 4 ecnr gty > FEREFBER
Fo AR L AMANES RS A B2 g (s P
Pohia)sE A o AR RITRE T AP G B AR A E RS
EAE SR R S
® 92-76Ma ¥ - L AL rE R ARy o 4L
% (4 2-2 0 D#F FE Z)ehiz o jE 8 (4w - &2 N3OE
or

B
® v Frm¥ o KRt fLEE (4w /M4 5 N64E/TON)'E &
A e R B 2 R B (HRAT % 0 20120 c4p31) 0 @ AR R A
gEEREEF I T AL EBS AR > EFHATE B A PR
A Bsk A B 5 ok (Chen etal., 2010, p28) -

3.2.2.3. ﬁiiﬁﬂﬁﬂj#ﬁﬁ,ﬂﬂ
@ A R W (F 36e)AP R T RN LB AR
s f_rr. b/bfg‘@%ﬁ"iﬁ-ﬂpgi‘i’ﬁKL;/%/é"'ti"'?v%ﬂil}

WATE AK 2F > @ £ 5 R BLDPE LB R

F : [V
qe L P ;LE e

R BARE 2 G AL
PHEH YR RAERE SR EK G A

¢ Y AP (N ISMaFE) s 2IA kG LA AFE S £ L - R
R kA REFIR(FAITI)RFLINGEEP b A BRI

e
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*

AT gL (9 10 Ma w0 ) > ki3 Er > £ P § hd B 2 f g
HREAREE PR R % R R SR TR
AL HTEBRAAARBE AT D S

ﬂ&ﬁ+@w@’4@@éi%ﬂﬁéﬁﬁﬁ@£”%’%**
ERARA(E A B AL T B TS R 2 B LR AR
St @k (PR S 020110 p33) -l ek ok BB
AT L 3 S RS E A o o 10Ma okt EB o aE P A4

o

6%{$W%mﬂ#%%f&’w¢m%%%iaﬁﬁwﬁ’ﬁ

=
o
W
13
G
e
—_
o
=
)
&t
o3
=
=i
pret
ik
e
T
ks
3
.(-_Lr
&
-
s

3.224. ¥ = L pFHp

32241 FHHET
Sre L PFHR6MaAF 4T 5 0 AR 0 BB P iz %0 E
BGES 323 §HP) R E AP LE ARE 0 B P PnL s TG

*

'*ﬁﬁﬁﬁ’ﬁim%@’ﬁﬁéﬁ%&w%’ﬁﬁﬁﬁg,
% Bokw A TR EM S

B AP S w4 R LPgE 0 A EME -

BT S A e A kA ke TR A MR SR

SHAT g hE B E TR o U RS AN

t
o
s
‘Q‘i

A o FREE ke A

£
k-3
Y
¥
>
bs]
o
B
>
=
Fa
<ok
T
bl
s
e

B
PhowmTRidA 2§ RIS 5 Bk S FRRTELRE
5

F80m- K%~ X

B * =t 7k g ¥ (last glacial maximum, LGM) (% 2 § & % )1 &
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® LA ARBEHE SEWMITHB RS RSP M 120 m (Rohling
etal., 1998,p162) > & AR &P 5 L > 5 200 km * (B &

e ) AP LBy ERR
O EL 1 FEFADEARE SHGT kG RSP K 40mo

7
Pk s B R - A
=3
&

PEe g thiald s o @ A5 3

e s BT i e AT RS ARS YL FTFTTELR
B (38 % A % > 2005 p8&pl120) HEFEH T il L 4§ A
DA ER® e D idB ARG LI HEGHF RS > K

Iz}
Bled o2 RF R 5FE R P THR LG FIRE AP ERE-

32242, k¥ ¥ FipE

B 40ka 2 S5ka - digEin A B &P ¥R Lhl £
I/DJE?“E?_@%%(’&EFIQ%E’2000’c4)’f§"§,"v?§ft“J"}isfi'-ﬁﬂifﬁ%ﬂz
B o fk =& sk B ¥ (last glacial maximum, LGM)(§ 2 & & # )pF » =
A a3(F AP E)R™icEBRET » WHFEME SAHFE G L
EF L AR TARABER X REFVEE opar S EELFALLS
oS EEE BT TR A
BRI EPe A
5 3

F
> r/?/“*‘l\m B0 0 TR A ARE T N & T
o BB TERBT R AP AL
AP F R TORERSP A g

"Q

x

BRSSP Be e E F
o B R d (A AHE F K o vadosezone) » g TR F A £ %
"% ¢ T BH 2 FF 2 (evaporite) B F o

i
* Z kB2 (9.7ka 2 9.6ka)l 6ka w0 FA fmok gt @ E A

7
=
B

i A s AL A AT RANREARER R PEE

BRAEBPAREFIFEY > URPRNHFIEZHREL £ § 02

AP R AP AR P EFEA SR ERE T R
TN (R E1970pl) e P T TFEE Tk F oA

FEP (B FAR)BREEREFFEY 57 > R E P T REAT A
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X h AR FIF TR BET AR

o
b
i3
e
H
ke
<k
ki
&
=h

Bl AREE P ke AP ERR o

3.2.2.4.3. fri ¥ B R &

EF L ATHE R 1 E KRG EBEE RCLE S 6)k 8 4
1067 ~ 1185 ~ 1445~ 1604 & > » % 4c@§ 3-8(b) » &+ ¥ E % ¢ %
1604 & chf 1A 2 B B RERAKAGEI 8- BALEME RSB R
BN (LS 0 2001 1 2014 E FAREH R 97 ARMEE R
7 3203 B(H RARBEA 05 3 48 2 FI)HERTE AT 4e
3-8(C)#Tm o @ HREBF B ARILR D ABE T ICPN AL IS E B
BoOAPEMITABE LR - F AR TREE F RN T AN - F
PR RH BB R ERAH B 4ES - R (Caietal, 2015,

p526) -
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(@) Jurassic-early Cretaceous (180-140 Ma)

k

>

CathaysiaBloc
<—

Continental rifting £

Subduction modified LM

ASTHENOSPHERE

(b) Early Cretaceous (130-110Ma)

&P B

() to(f)

Nevadan-type Andean-type Mid-Pacific
orogeny orogeny Plateaus
7 A

Thickening et

DM ? "SUPERPLUME"
ASTHENO- Shadow effect area
SPHERE for (c)to(f)

(c) Middle Cretaceous (110-100Ma)

=M
Post-orogenic high-K
calc-alkaline granitoids

HP/LT
metamorphic rocks

ASTHENOSPHERE

(d) Late Cretaceous (90-80Ma)

Bimodal volcanics

=M

High-K calc-alkaline
granitoids

2

4
(e) Late Cretaceous-Eocene (60-50 Ma)

/
7/

Continental riffing

e /

Anorogenic bésalts  Intraplate basglts
A

CRUST

ASTHENOSPHERE

(EM) DM

Lin (2001, p213)

P [ (f) Miocene (228 Ma)

‘Remnant
SCs plat(\e _‘120 Ma
\ ocganiccrust
ETO, =

Intrap'late basalts

, aleo-pacific

/ Philippine
] Sea Plate,
\ \
ASTHENOSPHERE = ~ _

(EM)

® 3-6: ;;‘J’%%‘&;’#f}]ﬁ

A8 2 A B i )
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*® 6 6 O o o7

%

—

~my

S

HY

=

Bk %e Fx(9140MaBP M%) + 2 T EF R T ER I WL S HEFE 0 A BN RE L
AFEPARHBRRE DEREH -

6 F k(X 120MaBP 2 %) & X T EF 4 2R 2R A FER > BL ARG F AR LD
i iE F oo

L3 B 15 B (9 110-100 MaBP) » i L 4 p 2835 & 38 4 %
P LA F R F L F R KRR T (o s
(H 90-80 MaBP) » @ LA p 3025 & 38 A 4] L L E 6

qk‘7‘$

?ﬁ\%
& g o
e

o E R R R o
N SEC N

AR B s BAE R R

BOE R TARATE > ERIEF B G FAFEPARARRE DA R EE o B LN
SERFVRLABREHFL -

ME PR A REIGENEF L K PR EPR LN A EEE > MY RAFRLRF
CRELAA R B EF LRSI

% sk @ TPC (2010, c2p281)

PC (2010) [In Chinese: 5 % 2 @ (2010)> A F* B+ Bl b ¥ B 4 HiFv FRTFHRL > 5

B 2P PR BRI FRRRAFRER RIS ERZL 2010 # 70 P F o]
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> BlkEnaEREARMEELE
> BikEM T KIFEEZRIPAKIBIE

*

(b) FIERYE Ak

Bl 3-7 0 0 R4 h T A O DR R ek
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® GseqeT
@ 7zeqes

0 500 1000 4000
| Topography/Bathymetry 4m}

0 200 .;quq»-'ef

Heat Flow

Unit: rmW/m?

| 2543 earthquakes
116 118 120° 122

Source: Ca et al (2015, p518 & p519)

Bl 3-8: ~ A s irAimEs v RERIL T R
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s

(a) * H k% kA%

(b) ¥ FHBAF 2RI 6nfre s A -

(c) 97 B4 ¥ B Riedrin 2001 & 2014 & F 3,203 B R 4 05 1 4.8 thy % ¢ > 5 4
2,543 B & 4 Pp R & Hrns TR o

(d) 4gE 8 B £ o T B o

TR kR ¢ Caietal (2015, p518 & p519)

Cai, H.T., Kuo-Chen, H., Jin, X., Wang, C.Y., Huang, B.S. and Yen, H.Y. (2015), A three-dimensional Vp,
Vs, and Vp/Vs crustal structure in Fujian, Southeast China, from active- and passive-source
experiments. Journal of Asian Earth Sciences, Vol. 111, p. 517-527.
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EEb o EREE S TG R
IRFR T HEE FARLFL LS FREL PR UL T2
REH e fY o FHERBLA kAR L RE I o Ak ks BTN
SACE A B S i E G DR T ORGE S eR TR Bk g B T ok
Bh o KRN B A AT E o R R T MR

B FOR SRR A B PR H 2 i (NG 2000, ¢3.3.4) -

3231 %ok g1
skim pE ) (ice age) # dp ¥ IR FE ¢ 2 ki RAEEDITREFY
AR Y 4 kR R EMHE OFEFRER (R 3-9); B2 20 R
B33 S5BRPHY - &T- X kPED (AL -5 kirFE
) Bo3r X 2.6Mam o ke EFEH Y €5 BBREFTEE > A
R REY B REBEMN KR ERE 6 FEB S R KR E
Bre: Mo i sk 8 (glacial period) 5 @ &S B kB R RF R K
% B sk #p (interglacial period) o ¥ 3% B o j3 — B B /K H > F] 5 i 2
Bt ER B AR REGRAT AE B A A o AR KR
® kPR Rk ek EHEA S Bk e § & BT R (R
FaARFH ke FRPMG RADT ZIEY > BE D RIF
P oA ARG EREARFRBE A FE TR HMER S
R IE ST I s
® e FokPE o FA kit @ EE ke 2R 0 FEEE K
BRI SES IR IR e s R g Rk S
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P L % (2005, p42)wm P 3k A G B R AL D P RE D
PE A pREFIX I REIFREDED R BE AR
# & 4 (Milankovitch) 4t g & » % & 7 g hF & > 3 22 ka (ka, +
#)>41ka# 100ka sh% it ¥ ; 2.5Ma I 0.9 Ma % 2 B chf i %
L& 5 41 ka> @ 009 Mali g iz it pm 100 ka &
¥y % i (Naish and Kamp, 1997, p978; Naish et al., 1998, p695; Chen
etal, 2001, p1249) - # ¢ > 100 ka F P hE * > & F 2788 & %
BARARESTE o m g AR DB G B oo

* =% 7k ¥ (last glacial epoch) £ 45 ** % = & { A7¢ p % 2 hkif
- X AP EHE > Y3 0.11Ma 2 0.12Ma w B4 > * 9.6 ka 2 9.7 ka
2L 5 k= kg # (last glacial maximum, LGM) e £ ¥ 20 ka = > 7§
PFenya -k I 4 1% 120 m (Rohling et al., 1998, p162) ; 2 (& &
R F E R ARke BArEar A T 6 FEREERE LG o
HW M S B K 10 m (IPCC, 2013, pl146) > F e E M ™ % FlE M L
>~ % (B 3-11) -

{ #m¥ kg
® A kBEHF 2E e RSP KK 120m (Rohlingetal.,, 1998,

pl62) R 7 i A M < MR F N A G 5 xR R R

AR RRELT N ABEOBEE cBHTAFRT e BT ES N

2 (B 3-10) - Az F A kiFh > b AT £ 3t BE > A28

3300 m 2 Feng Lie KT HRE S MFOAF GEE SR PR

/& ek K /8 kK R (sea surface temperature, SST) & 3+ & v £ P

M 35C2 6C(HBAT 1996 pl) o HPERE S P K

8C2 9C »m &a g+ W5 £ peh- L REE LA EE

T4k > 2003 0 p23) o
® 20kaz > 23 F et F oo s BEOF KL A G 4 E

o b R R AR PR TR 0 RO AR R I Y & PR D REAR IR BPAR A

ki#ixo20kai 15kah Fa ke P 2 ERAREHR > o5 + &

Y 6m:15ka i 10ka#Hp Fia ke } 2 A REWH  TimEF + &

% 10 m -
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® G 10kaw WAL hBd WK A LEF L kP e 4
2§ T ook e B (Siame et al., 2007, p2185) ;

® Yiobkamo o FidEarEr ce ENEAFE RSP F Y10
m (IPCC, 2013, p1146) (M 3-11) > R 7 £ & § % B4 7% & 3°
SAAERF L FAREARS L EEEFBEE w6000 £

PRE A P AEBE SRR A R T P

SRS

=1

/‘4 :/,
e

SR R DI (N 10ka T kR ok B B >k
A% - (M= 3 1993 p47 - p49; Chen and Liu, 1996, p254) » {
Fmp i 11ka s Skaz BF 5% -ke % 5 (B 3-11) (Hsieh
et al., 2006, p356) :
® 1l1kai 10ka@ia ke P23 (23355 EFFE L3 13m);
€ 10kai 66kaa ke 2 3@t g(HgadFisx+FEB8m3I 9

® 77 66kai 65ka B F LM a SABNIETI P WA KG

3232 kAR PN

pe

% 7 K /4 (South China Sea, SCS) #_& * T ¥ & B %A >

A L x T 9 chi g i 2§ Fldyizggd s

Bl A s kg g

® ¢ RAEMPET ARG FLARADKER AP B L RS
TEFFRBZEEA TEERTEY 4000 me 5 P R A M, R
Tiad ki e BRX 18C & & % 27C (AR » 2000 > pl-
2) o

® LA AP ARG RSP AN 120m 3 ¢ B2 L - B X
HPEF%HE > TEa <~ TFEBRPE > FRDERFEB LR E
Men A g g F L T o ¢ WAk kAR R R (AR TR
2000 > p2) -
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*

2 P RADSSSHEICBFERTFTEIDRLT R B
F kP RFOBAE A B kYR LR W5 AR (Adkins et al,,
2002, p1771) > ez @ Ba (B 5% 3 )en SSS B 14 L & X 3t § B
MeaEpg-da T P LB a XX AR LOPFER) P ZBRT
BERERLSD MHEFEARS PE A FE (IASH 2000 p34-
36) °

Y WA BREARET UREKE GT2 kP EF LD B LA
RARRILFT N2 170ka> s ¥ WAEdNBa LA EBRARE
(As)en g it = 5 & -4%0 3] +1%o0 2= B (&% 4% 7 > 2000 > p27) (M
3-12) > @ T & 8 FRMAT I S R R I SSSe B oW s P R E R B 2
4k & K % & (seasurface salinity, SSS) 5 33.2-34.4%0 (#¢ 48 ¥ »
2000 p2) > A >3 T3 E LB R 5 34.7%0 (Levitus and Boyer,
1994, p67) -

Bl 3-13 5 Ryt WP > 2B BitE ke 2 B8RP D

TR
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IR 24(5 S SR AV KE IS AR
e 80° ] @ Q @ 0)
o_ 3 > O =) > ¥ . ™ o)
355 _ o A% 8 S— 3
R Y N
g o g'O\- 60°
<°5 ~J \J M
= 50° T T ™ T T T
|850630 460430 350260 200 100 3 Today
2,400 2,100
£ (MaBP)
H#135k0.45 MaBPLAZR ik BA 52 /8 vk B 1& 3R
50° Interglacial
OG: Inter- Inter- §oraaciys
= 5 Inter- glacial Inter- glacial Inter-|
o 40 glacial glacial L‘ glaci;l’
=]
= i |
8 30 h -------------
(]
g L5 [ JUM
£ 20° v U v U
[ . Glacial Glacial Glacial Glacial Slacial
10 T T T T T T T T
400,000 300,000 200.000 100,000 Today
iHH = 100 ka F1£ (BP)
* FREE: wtahg

B 3-9: kP PrHp & kHp s kK
ok R

@
http://geology.utah.gov/map-pub/survey-notes/glad-you-asked/ice-ages-
what-are-they-and-what-causes-them/
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indian Ocean

¥ Sorce Burs-Walkso e Woar e, D4 1y 513 Muresy-ieimos OOV s Womir ofe WD T4, Duserrery Sue-Laye] Cranges - A4 Glans]
Plar by Urilear S5y [Frass

Bl 3-10 : W' B % e ks AL A FE
F 4 k& : Murray-Wallace and Woodroffe (2014, fig6-13)

Murray-Wallace, C.V. and Woodroffe, W.D., 2014, Quaternary Sea-Level Changes
- A Global Perspective, Cambridge University Press.
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l Sca level curve (solid line:
-~ average) and uncertaintios

s level curve from
Feng-hu Island (Chen

_— and Liu, 1998) \
E a0
c .
2
= -60f
=
2
i) -80 Sea level curve (solid ling,
mest probable position)
and uncertainties (shaded)
from the Sunds Shelf
=100+ (Hanebuth et al., 2000)
120 | J.
0 5 10 15 20

Time (ka)

il W 8t 8l (000, pidd

Bl 3-11: 54 T2 11ka 1 Ska B ehis ko &

F 8 k& : Hsieh et al. (2006, p356)

Hsieh, M.L., Lai, T.H., Wu, L.C., Lu, W.C., Liu, H.T., and Liew, P.M. 2006, Eustatic
Sea-Level Change of 11-5 ka in Western Taiwan, Constrained by
Radiocarbon Dates of Core Sediments, TAO, Vol. 17, No. 2, p.353-370.
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o
ot e —
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-1 ™=
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a3 3.1
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ad —
8.5
1 L L L 1 L] L 1 1
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Tl
[Rd

=
H3

YV VYV

*F?“f L

Teh (2000) [In Chinese:

B 3-12: % ¢ WiaA KR40 BRZF AR

As = Sea surface salinity variation
SSS = Sea surface salinity

SCS = South China Sea

The modern SSS is taken as 33.4 %o.

%

R E#

: Teh (2000, p27)
BUAR AR (2000) 0 % A2 L - & L kg bR
TR SR ERE TSR LG ]
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Relative sea level (m)

¥E i 8 K T A B8 [ BB HA
HEiRIEHE = 100 ka

—A—Sealevel (m) —e—Salinity_SouthChinaSea (marginal sea) Salinity_SouthPacificOcean (open waterbody)
20 ‘ To the past Today To the future 37
0 Y 36
20 S = —0,0025Y + 34.7
Y, =1.67(100 — X) 35
20 Y, =—9.3(100 — X) + 65.7
) Y; = 1.5(100 —X) — 150 -
34
-60 Y, Z
Y3 £
33 ®
[7,]
-80
S, = 0.0258Y + 33.4 32
-100
-120 31
-140 30
-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100

Time (ka)

SNFD-ITRI-QA2015-0917-XXX.xlsx

B 3-13: S#s RIZR I -k 2 WA S HH Pk
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33. ¥ £ iiera LR

AR H 2D BPDOERP SHE TR A TP PR
fl‘iib%g:
€ Section03 zZ F A ~ B4 ~%a g~ »3E5d %o

€ Section05 2 RO ¥ FH ~ 2 A AF P ad & o

33.1. ¥ %2 /& KA
K% Gdg &£/ § A3 (H 3-1 2 Bl 3-2)> 0T ¥ru@mp g7 &
Vol Rop A2 R Flihs KA
£ FF A 12 B 5, X150 2 22 5 2/ 5 2 7
s E s cha B (B 3-1 2B 3-2)c £/ 5 2 7l F #
(graniticrocks)# % % 2 » X E P Z AL P FERE I T K Hp oo
IR R T ER R R ERE 2 D SRR
PRI RER L X XITE U REM T G R R X AR
e PERSF B ARG R kT BE NP (R F 19700 p4) -
£ § (Kinmen Island)# % & § 7~ & 1 5 =5 ¥ fr 2 8 4 <
262 = % (B 3-1) - 7] % (Liehyu
Island) ¥ $ & % 2 BB L > d = 2 b g

el
TR EER L E AR e B3 114 2 < (B 3-1 =)0 &

he o AMF S P R

g AN Karea) T @ P A ALE N E s HFER > ¢4 /D
N

E R B S IR E A4 R LA A Xk A E E K & 32 (exfoliation) #T 4
Flo ¥ A FEEAE S FH G N T Ak Rttt T LR

AL LESELTE > FREAE - B F AR AN ERPE PR E
(tors)(#k EF % » 2011 > p2) o

£ LR Fens R B 3-147 od W KE(EFE LN)E
B3 3 chid 22 3R B0 BT Sk R fRm o B FI LA kG T (GE

)

~ w

23 &HEP) A ARG BRI BE L EP (B 3-10) 0 A
? J‘Fé{’f_r é'j’%’ﬂlﬁa /‘*%I% ﬁf‘a‘F\ Piﬁ”"/‘"/‘}‘ﬂtf"'?v°
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B 3-14: &/ 5 & Fi% AE T

3-41




T4 %k : GMRT http://www.marine-geo.org/portals/gmrt/about.php
Open Geospatial Consortium (OGC) WxS Services Mercator, GMRT v2.x
Ryan, W.B.F., S.M. Carbotte, ]J.0. Coplan, S. O'Hara, A. Melkonian, R. Arko, R.A. Weissel, V. Ferrini, A. Goodwillie, F. Nitsche, J. Bonczkowski, and R.
Zemsky (2009), Global Multi-Resolution Topography synthesis, Geochem. Geophys. Geosyst., 10, Q03014, doi: 10.1029/2008GC002332.
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332. ¥ ARRZ RS
& K% 63 ¥4 (KMBHO1-KMBHO06) (# 2-5 % # 2-10)
e RSP e P B g R Y P (temperature logging)
A FRBIACL kBT KSR REFER DA
12 4%
ki
AR PIBEREAT G T IF R ELOLX10° Pa 4 g - =

K% a2 28R Y Pl8% FHAKKSELE T kizg @y
Bo& # g Bl 23.4C 31 23.9C 2 #F (Linetal.,2012,ac2p43)-

—

m

333. YaEz2 »3E

B 3-15 5% K% p 1954 & 3 2002 & > i1 60 £ 2 EH s & £ 2
ZFF R 2R R B o EFER 1971 # 2 E LR > T A
SELREMEHREST M THESFE L 1,654 mm; A PR 2
AT HERF L 650~1,650 mm THE% AR5 1,074 mm o i K
T EFEE P AP R ARS

BTk B R R R ARRET kY B G E T 2B
3-16 & K % 1954 # 3 2002 # & 5 2 & » B F (q) A T B » B ¥ §
ERAFEFEFCRAERX B > 1954 £ 3 2002 £~ B EE
iv #v Bl 5 -80~190 mm/yr> @ T H x % X 4 5% 35 mm/yr (Chiang and
Yu, 2009, c3p11) -
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2000 2000

1800 V—\ N \ 1800
SN ./'\. P} Py
1600 H\./ L I ¥ b” A Y [ 1600
1400 w . I b 1400
€ ="
el I I, | | |
é 1200 | | | 1200 3
II]IHH L1 L. IR0 Ialald A il
—
st 1000 11 .. 1000 3
o 3
I I I =
=" I I I I I I I )
11, I I
soo | NN NN EEEEEN] 800
N nE ()
400 —o— mEEEmm) 400
TR B(mm)
200 ) 200
: LRARURNATETEY :
1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
FB(E1954F F2002F)

W 3-15: &P ¥ REA RS FH

Il
202
o
=

\

ﬁ?’;'
TR M E 1954 &£ 1 2002 & o

*

F 8 % & : Chiang and Yu (2009 > c3p11)

Chiang and Yu (2009) [In Chinese: # * % ~ £ 4% & (2009) > * 4% 3+ ¥l & ¥
FeB VR B FFEA LR EES FHEA A (9799 &
B 3)--F#EEE T AEREFEFTHAESEHL 2 FARAFT/6 2 2D
7 % ## > SNFD-EEL-90-270 / SNFD-ITRI-TR2009-0270 - ]
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250
1 N s A (mmiyr)
—1 = = = (1954-2002) FH9EEAR (mmlyr)
200  fp—
[ = = (1974-200))FHIFBAE (mmlyr)
— 150
>
=
£
£
~ 100
B =
< i i
]
ﬁ(‘l\ 50 e — — e e w e C 3 N L o = O L LN = |
H‘ | | | I | | |
N DN [ L OO £ OO R = = g = e == == = = B QN
[ | | IME | [ |
[ ] | | ] TN | |
° | | | | LL 8 | | LR | |
| | | | =y BEERRENREN | | | | | | ol
l K] la & 7 8 1U.1 ' "‘ .l! U. o 24 20 25 27 28 29 30U JT 3 édéﬂ-.ébéf'é!fwh’ﬂ‘i 43444536 37 48 39
| | | | | I N L | | | | | | | |
| I | . | —1 | I
50 | | - | |
| | | I | | | | |
| i | |
| | | |
-100
F R (B 1954F E2002£F)

B 3-16: &£/ § & » 3565 AT M

LfE
& FTAHHF 1954 & 3 2002 & -

F 42 % & : Chiang and Yu (2009 » c3pl1)

hiang and Yu (2009) [In Chinese: # = 5 ~ £ 4 & (2009) > * FE 2 F i & ¥
PR R B L REA EFLEDLEFREEA-ELS LN A (9799 &
BV E)-%BEE T REREHNFTRAEIIESFLI 2 FR[GF/ 0T 2
7 % ## > SNFD-EEL-90-270 / SNFD-ITRI-TR2009-0270 - ]

—
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334, ¥r ¥k

EFPE RS R EREFF EESIRFLALET AL EME
TR EE IR EAERAFE(MB IR 19700 p7; £ 2 E
4 > 1991 c3p12-18; +kjF % ¢ » 2011 p6) :
(1) 4F Kk 5 732 w2 @i AL FTnpPpgaiafmdy A F

(2) 2FAEHLEL2FRRR I RALAFLEN L DY 5

(B) 2 @BE it AW ki RBRARELEAGHE(EHNE)

(4) REPFETREZLLAT by PP FAFF IR EERF &

R AR LR LY LAY LN

=

El

VxR B EERE o

v oA

BA R BT KN

]

=

335. §kk

5 wE 2R
EF R~ 3 Ak R
TR EAG Y RS A AR AP
~ e A (MR 19700 pd); & & & (K

_“7
\_
A
w0y
-~
sl
/\N
[y
~
el

A
DAl I

—,;1:

H
S
Ty
3
N
E
S
<h
=

R
Bz ok Ae
£ A

[E AT

Wi

R

T\4
el
Er
e

28
TR S SRR AW ER KK

Liuetal. (2006, p4366) 41 * £ F* & } 12 v jw 4 & & T K g &
zZ ST oA TR AP NFAL THHFR > ~HRI
AR E kRS EAF AP L E N AP L ANKE)S E T
AR HBZ kA &P F a0 PHA2 T FHLR £
PE &Kz kA LR YA 5~90 m 2 & (Chiang and Yu, 2009,

l:

-

ycl

>

A;.
=

cdpl) » ¥ & 5 = %
(1) % (48):

TEREVALI Kok ESE kAT E 100me G - 5205

m 3 10m 2 &k - # % L K ®FE£Behg Kk > & ERBALHE

7

3-46



3x103m3 > L K% * k& - £ (Liu et. al., 2006, p4365 ;
= p % > 2008 p46-49) -
(2) LA F(HE):
BT kKT AT R B ok L 30m o
(3) s BRCOEE):
s HR T ALk BB s kAL 30med - 5 0.5m

1 10m k2 K o

K& F Ay T2 kAo ks BEiz AER2 X ER %
+ B 3-17 %2 B 3-18: 'k + @ E G#cE 9 4> 5.0x107° I 1.5X%
10™* m/sec 2. & (Chiang and Yu, 2009, c4p1) -

T g EANKE)CW E2HAK Z kAP T Lindh FiaE
TR HEE TS EA F - F xR L EMae TR HE A A (de
F2 AR ) /L & % mif® o iR iE L2 % 4 28 LB (5 0 i A g7
B (e FLAES)M &2 v i o ¥ - L0 B ehs Tk Bk RT

v oae Ed @

ey

<

A RRB BT E R R R Tk F R T ks

S R R R AR LN RE SRR RO S A

A

R ERE T R TR ST REFRBEE BT ke g

BEh S wApF (FREFE 0 20120 c4pl1-12)
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o tTOKERH

Bl 3-17: AP R R 5 kA2 kd @R GES AT H

F 8 % & : Chiang and Yu (2009 > c4p5)

Chiang and Yu (2009) [In Chinese: # = 5 ~ £4% & (2009) > * 5 3 24l & ¥
BB Pt BEAEREF FEPA LB TOMR-ELS EH B 5 (97~99 &
By F)--FEEF T REREHEFFTHEAUESEIHFL 2 FBRAGF/o 0D
7 % #% > SNFD-EEL-90-270 / SNFD-ITRI-TR2009-0270 - ]
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o tTKERAIH

SISUERLCEEERUSIES

#
=4
3

B 3-18: &£ Hifhh 7 kK2 F5R AT H

F 8 % & : Chiang and Yu (2009 > c4p5)

Chiang and Yu (2009) [In Chinese: # = % ~ £ 4% & (2009) > * HE F %l & %
TR AL RE R AR EA LB TR E--FAR F MDA 5 (97~99 &
BV 3)-FE P TREFGEIHFFTHERAEAESFL  2FR[AGF/ST D
7 % #%# > SNFD-EEL-90-270 / SNFD-ITRI-TR2009-0270 - ]
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34. * E¥
AFH A BPPARD £ F0 A ¢ 0 T AN G PR E ik
(1) Section05 & # FH =~ (% 2-2)d % o
(2) Section02 # B #£ & -3 chd &k o
(3) Section03 z 3> i F K @ hd & o

341 ¥ FEA

K %G P A5 A% £4F L 23 W2EFEE PG oB
3-2 #7577 21999 % 2010 # FF » 3+ F R FBR P K R &7 - 47
WEE BRI F(HREE 12 4 > 2012) 0 iF 2 Tk A B HOK KB R
FOTITAL (W] 3-3) 0 h T 2 AR M I AR 0 BB R F S %
FEREBMEE 2GR OE LB TR(B 3-4)(HEFE 4402011
Bl 3-19 5 1999 % 2010 # B > H{ F B & K % § & (76 2 $ g
B 1 fFeni= % A fF B o

BEE A AEE BB ARB O FEL LB ERPEE A F (R
3-20) it - HANHE RS Wi e F % (B 3-21)F # FHERE S
Rt R E ARG o B 322475 1 E A 2F R AR
Bl o FRI TR (R 3-23) 0 % 0 wH N (F A s FHMPER SRR
%%«wﬁéﬁ%ﬁ%«QW%’%uﬁm%¢%m%awﬁaz@
A R T
(D) BHE B+ 325 &% (B 3-21)2 2T A2 BL F L

FEosHE AM TN THFELS S FS 6B 2HME (2 2-2

#1R1E R6) ¥ b » j3ghb &0 For s THFE s 2 462 p

FEE%% KR Lhp i k(2 2-25R0)H A 53 90m (¥

é‘-‘!

T RB A Y 2009, c4pl) -
(2) RHFF D A(R 3-232W° hiFEd FR) 2 4 FRiEN
LR

FSEIe (B 3-23 +RBY D9 BT EREGI) A 110
Tk M B A (& 229 F1 1 F11-F 3-23 2B ¢ i B

[’
E%v

@) H7  EF1LE FR2EkHAKT > 59 5K FHEFERE
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B s TREFAAMBI T R>EFPM P SFEE 3-25)-
F3 2 F11 877 it 3 K AHF > v & A 5@ F4eiF min o

Flot 0 B LR R S R A BN F e

MRS HEP KEEE FE (2 7 & FR)DAMFM

3.4.1.1. # =R

EF AL H(W 3-12 K 3-4)N Gk &6 058 25 fQ
LY A B Y AL PR N E AR
g gl e ks 2R Y G v A LR EI e R KL E AT
VBT HFE R SR (REFE 0 2011 p6)
$E AGliaET AP AL LMK F)E AR M~ 2 F L
B ~F B P RpEE AP R R R A RS T

W

34111 ¥ 244 FEE R ERO

HMA B TE AP TR 2 RBRIE AL PG 5L s
2 ME R BT AR AFT c ATHEARER AR E RS
R MG LREK KA -

K% e 20 K (RO)H A 53 90m (¥ = 52 44 8 >2009,
c4pl) » ¥ TG K TG L 50m (FhEF % 0 2007 0 c4p27) >
PN BB R S 70 m (B 3-64) -

3.4.1.12. + FLEF ¥ F#ERL
RLEF P REIAT IR R £ F 2822
Al P RE(f 4 RLR22 R3IEME L)y 3 KR4 88HAS
VAL S (O S A R - ek REIER FOp WD
ST a P (G RLEIES FR 160-140 Ma) £ (e -
HBEAMBPAIZEBRL I DLBEE A LTEH Y HFEART oih i
3£ E A >R1I-R2 % R3(% 2-2)-BEBBELR4 2% R(B 3-21);
el EARMEROY FSAF L@ FEMQRL I BEERS
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B
PS5 - 26 RERCFABGERLF TR § EH 40
W F % A B R4 K o BEF M T 2
FoEiaAPERRR I RERE ﬁ—ﬂ”?ff%’%%g'ﬁfirﬂw;ap
# B Fle RL AEE B -
2001 > p169) -

! -—
—=\
P
AN
k:
W
s
1%

34113, * #LiF P E#ER2
NEFUBREIBRLEFDLEE S F LY B A G
3B 44 E =~ RL-R2 % R3(% 2-2)- 4
REFEY R BT TP (G REIE S FRr 160-140 Ma) - @
B b R e
ML RZEMARE(EH L) H@r &R 2 139Maz 3+

@ RZ#WE,Mﬂ%@ﬁ

st

4%

L*Kﬁﬁﬁ?ﬁ%&ﬁﬁ%%%%@%w:g%$ﬁﬁe@%ﬁ
RE R E R E S d &3 6 1303 120 Ma 2 F (R %
2011 > p11) -

A RZEME A2 R BT HF HEBERF > EF K (layered)
Hig 0 ERET VE S L AR & F Kk (migmatitic) 1 0§
W7 £ %3k % & (porphyroblastic) # i & % 3t (augen) ¢ > 38
A R2ZEME A 5 A d § e kK (stromatic) g 3 d ho 2 A
BOw e # (WREF > 20010 pl69) - B8 € & 4 345 % M (B 3-21)»
B R AP s (R2)PEIE S R ER & # 1 A (R M %
BRRAAZF 5 5 REyd R &SR R4 FE K
R2 $HE~AchiBedgpear i gLz w22

o

did

A+ 0B F PR A AR BT BT TR RBREBRHY
HEBBEGEBY A2 FHPFPIRFLBEL L B EFHEZTA 5
ier A% ch= 4 e (FREFE > 2011 pl0) -
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34114, > FLIEH 2 FER3
RHEARBRIBRFIALEE X R LEH R

3 £4%HE L >R1-R2% R3(% 2-2)-#H7

IR B R 22 R U P A cR3 EME A

AL Enfg om0 T o P B R Pl g FIEr RS

FlhiraH PR E(RE)E & Hehifd »R3 233 5R2E 20

BB ¥ XMo@y it FE ORI Z R DEETH

$oo KEBA 24 k5 (M 3-21)  R3 £ F o M enm it 2 % B # Ak -

3.

3.4.1.15. 2L P i #R4

o 4 8 (R4 i‘:’%ﬁﬁi){*xi’i'%ﬁ;E;if_,%ii?"*?t%"““’
ARSI ELTCAEETT T ENCRZA2B AP LELERY B
PR ATER S T AR R o A RAEHE Y > ¥ AAZTIPE
PReM e *"m§?¢lf—m“l§]#mmﬁv;}¢f§m’5@4;g%,fnw,;.
B 0 44 ik 4 @ (schlieren)® 7 24 - JLE B 4 217 % 5 (B
3-21) » R4 2 1 5 & hE 128 B B 4 o

R4 RZHWE ~ i o7 L B

i
AhiE AR o BT F B E N L 120 Mac BT ERBER T A
=N

bt

ﬁ?&%%’ﬁﬁ(%g—fffﬁ » 2011 > pl13) o & » 1T * 33
VR RLE A ARG F RS H L GE A

Bl( R1 £ HWE ~chfFjx) -

34116 A7 ¥ Fr 2R & #R5

RS 2HE ~¢ 732 P HrAHMEREEL - 8 P FEMILAS

TFERG P IR A AR R T B AR R A
A AL S A EY FRS EHE AL R FHF LR

HET  TH 2222 8P7 0 564 L7 EmR®h #40
A (Poikiloblastic) & p sk f 3¢ » & 388 F ¢

Bt ~ Wit &P S F ko

2
™
=
e
B
S8
iy
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Bt > RS HME AR EMDERER S N BFERET L
PR o v A KR AR Mo R A ER R
e 2R ¥ AD 4P BFTETHREFRI BA D RREL S
(layered migmatite) » 3R ¢ %Rk {Ed » XA B4 2 F o 04 4 2
PSP LEH Y A PEFT NG AP R S REES
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Lin et al. (2012) [In Chinese: ’}#%} SHAER BT P SBRP S FED R SETMH ML s FRT S zj‘riij,xﬁﬁ S Kl Az s SRR - R R E (2012) 0
B RE RS ARE T EAL AEED LY TR (99~101 £ B E)-K®F B A % (1999-2010)% %k 1 AR F/5 7 o 7 4 7% SNFD-
GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]
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PLfE

® R AGIBEOIFLTEF T FEBHF OV ABREERFEL LA AHAEF  KETH A RS R DG - R B N3OE TS L
e & & # %% (Lin et al., 2012, c4p33) -

® T HIIALEEFDHE T Ho s A 2 Y % (Linetal, 2012, c4p34) -

Linetal.(2012)[InChinese' HAE ~HER &P ~BRP - F2 i ERBTH M2 Jv‘%k_ﬂ:'-ﬁ",ﬁﬁfj\ﬁﬂz Flor4g ~ R AE - 5 R E(2012) > ¢
EP S AR RS ARV EREAY EEED A BTG R (99~101 E A E)-K® B A 2 % (1999- 2010);&% 1TFEBRAFE/LST 2P 4 9 SNFD-
GEL%H%290/SNFDITRITR201202900]
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~
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HE

& F:H FHERS (S 1999)

¢ P BWIrmyIEE PN EREEE OB -

¢ L+ B % KMBH01-02-04 % ¥ 4 # (Lin et al., 2007, c4p197)% g 3* & 7 2 f% 17 B (Chang et al., 2005, c3p52) -

Chang et al. (2005) [In Chinese: 3k & ¥ - aﬂixﬁné WEH %34~ F 2% s B RQ2005) * P F BRI ERLE EPFERAE TR
BEO3E R I)—BBHEER 1 P}‘ #HHF/eF 2P % 9 SNFD-GEL-90-220 / SNFD-ITRI-TR2005-0220 - ]

Lin et al. (2007) [In Chinese: ##@?W\Efﬁiﬁ\;ﬁ;? ’H‘}H' f?ﬁ?~ﬁﬁﬂg\§ﬂ?§ﬁ\}‘ﬁéir~};ﬂ‘e?\T%ﬂqﬁf\&é*m§,~ T oda s E A -
A A Rl o2 S FEAH2007) * B RHEY REIFERL EFENLAETEHEO4~6ERFE) D RAEFL A FRAGF/ST D

7 4% % > SNFD-GEL-90-254 / SNFD-ITRI-TR2007-0254 - ]

# P
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> Clay-bearing pebbly sands;
- Fine-grained Granite
”':(/' Tonalitic Gneiss
n Mafic encl:

Granitic Gneiss
By

——
v »

ovite-quartz SchisB.

18°22°E 18°23°E NE2WE 18°25'E | 118°26°E 118°27°E 18°28°E
T T T E T T T T
Legend f FDA
Alluvium
z m Lateritic Gravel
Ig Basalt Gravel 7

T
2712000

T
2710000

- %
S
=
15

i

(b)

G/M inversion profil N
INV3(C) "

EEEKEE
(MWCF)z

EEEHKEE

(Nww)léq\s\ thickpess = ;Mf
VN Ay
(17803 m) 1 3

{
|
_KMBHO5 b2 |
(21.016 m) RS i
h P40 !
KMBHO3 | ® b d
AN 3
Bists) -
i / / GIM inversien,J
G/M inversion profilé™ g e J L profile INV7(G)
INVS(E) 1 Gt ineamen ] [iwisros | F1

(NG4EITON, thickness >150m) R
AR SR
G s-ooosiozroroen [BB] oo <oos sioemokgen [l s:0mssiompkgen
scomosipanokgens [RE] o00<sacss s orsokoers [l s:00% s1pszrsorces Lin et al., 2012¢, c4p16&pl7)

S = magnetic susceptibility, SI; D = density, kg/cm?®

(€),c

IS

KMBHO06

2k

f
i
|
i

T
2704000

1 (d)

A Borehole Locdtion
|
®  RIP LowRes Roint

Surface-Frac. Survey Location

T
2702000

z
I§ L. == RIP Survey Line N
5 ==e==== RIP Major Water Conducting Features
Inverse GM Profile IR
L2 2
L 1 L 1 1 L 1 =
T ) T ) T T =
186000 188000 190000 192000 194000 196000 ;5]
H 0 1,000 2000 3000 4,000
Lin et al. (2012c, c4p9) p— Meters

> AR ILETEAIAEKRERE : N64E/70N - BEE > 150 m
> AR LLETEHMAPRFAREREE : NSOW/50S, BEELN 8m E 15m
> 1B EIREHUAR K ZZE : N30E/SON + ZE4 100 m / 1000 m

Guo et al. (2007): SNFD-EEL-90-241/SNFD-ITRI-TR2007-0241; Lin et al. (2007a): SNFD-GEL-90-254/SNFD-ITRI-TR2007-0254
Lin et al. (2010): SNFD-EEL-90-273/SNFD-ITRI-TR2010-0273; Lin et al. (2012c): SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290

KB EAREY
(MWCF) IN“\ =:p (N3OE/BOE,Density = 100 m/1000m)

(29.414 m)
KMBH01-02-04

"KMBHO6 |
(31.622 m)

(Chiang and Yu, 2009, c4p2, Lin et al., 2010, c5p5&p6;

C

A

fracture zone
(regolith)

Intersection Line
N75E,

Dip Angle=63.3 fracture zone

(high angle)

— o o o o owl

. Discontinuity
I (dolerite dike)

e

fracture zone
(F2-related)

GO0

fracture zone
(F1-related)

KMBHOL

(Guo et al., 2007, c6p12&c6p13; Lin et al., 2007a, c4p197&c4p199; Lin et al., 2010, c3p6; Lin et al., 2012c, c4p15&c4p35)

W 3-26 1 K % ¥ itk
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HE

® S H:KEH FRZE 1999-2010 & 3 & ¥ %&f*ﬁFﬁl(Lin et al., 2012, c4p9) -

& <+ F K % 4% KMBHO03-06 2@ #f % 2 ¥ ¥t A X B 7 H > 2 £ kA W %%+ 7 L W (Lin et al, 2010, c5p5&p6; Lin et al., 2012,
c4p16&p17)

¢ v [%]é"r/@" B C- C"‘J& e i A4 el e @ 2 # % B (Guoetal, 2007, c6p12&c6p13; Lin et al,, 2010, c3p6; Lin et al., 2012, c4p15)

® SLEBRIFHESDH:DL® (E = Kg/cm3)

® £ --Biy éf&"JrB/rfi,aka’ Fd s d EPRI R EE

& L~ F i KMBHO01-02-04 2 );'»Jl‘ﬁ SRS B E T 2] & vt # F (Lin et al., 2007, c4p197&199; Lin et al., 2012, c4p35) ¢

¢ HABzRAFHEESTEY L @EFTEIG di’:‘?;&‘? Pharr) it P2 A s HK 7 kEHKT FF'«?‘"I“’L°LL“~”P’*3}3§$R
=& ifﬁﬂﬁtilﬁ.«'fkdva«fr/é]ﬁ@}«% [ of'#gé}ab EEREHAMG = 350 2% 0 P LEEF AL Z AR 0 B TG kT 5 450 2
LA AL EE Ea (5 N64E/7ON) » 11 iz & T 5 *F‘",-——r .

Lin et al. (2007) [In Chinese: k4L ~ & & i -~ qé:‘ ; S HREF BT R \ﬁfsffﬁz&‘)‘ﬁé Lo~ 2 2% PP FE R TAH > B EAE
BRALA Bl o 2 A (2007) P EP G RE A Y RE Y IR AFEABLE TR (9496 F R E) DAL I FRAF/ SRS

# 4 #% > SNFD-GEL-90-254 / SNFD-ITRI-TRZO 0254 o]

Lin et al. (2010) [In Chinese: #EF ~ & = P ~ #& = 5 ~ R4 ~ f}"i‘fﬁﬁ BT MY L s BRI (2010) F RS AR A M AR EEALS 2 E
B s e R (97~99 # B F)—K ® A4 3R ?ﬁf‘&ié‘,fz_ AR EFRL I PR FYRGE /e R 2 & 432> SNFD-EEL-90-273 / SNFD-ITRI-
TR2010-0273 - ]

Lin etal. (2012) [In Chinese: % ~ +R4EW ~ & & P ~ BFR P ~ B2 5 ~ % T 4L~ M2 L~ 22T ﬁm?ﬁé | 53—"5{ EANRE R E(2012) 0 %
B+ 2R B RETEEL A EFED A E LR (99~101 # A3 )—K Spp’%_éa\-%(1999 20102 %2 AR F /5 T o 2% 2 SNFD-
GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]

Guo et al.(2007) [In Chinese: 3% ? B R FAE(2007) 0 P RN AT IR EFER AL TR (9496 AT H)KFEE
B A p d :FI‘: i 4 AT 94~96 £ H 7 R F L - 1 3 7 /6% = @ % 7 SNFD-EEL-90-241 / SNFD-ITRI-TR2007-0241 - ]

3-76



250
TCO

ne1eE et

202n

2090m

202N

prevn

8

g

g

SELE

ne2eE

FTD(Zr):102

o1 [IFTD(Zm):107
Ar-Ar(Bt):91 4
Ar-Ar(Kis):89 NETD(zm):51MEIDAR:TS
FTD(Ap):64 \

AT-Ar(Kfs):86
FTD(Zm):105
IFTD(Ap):87.3

1e2eE

Ar-Ar(Bt):90

K-Ar(Bt):94
K-Ar(Kfs):01
FTD(Ap):58

Episodes Structures | Magmatic Event & Time span | Igneous Rocks
. . Basalt
Anorogenic episode ) | | )
Extension Doleritic dik swarm
Post-orogenic episode | Post-tectonic gratile
Orogenie episode Compression [ | Amphibolite dike
R R (Crustal movement)
Pre-orogenic episode | Extension Alkaline grante
T T T T T T T
160 120 80 400
w0 6 20 oW

600 -
—_ — Mafic dikes
400 -
i

200 -

/—>

| Brittle-ductile |
Stransition zone|

i o el |

60 70

80 90 100
Time (IMa)

80

€0

Time (Ma BP)

XELLIEfE

=

7

Bl 3-27 1 K ® 3 FiF i“ P2 4 5




B EFKERHEAFTLELSIRE S S F B (Linetal, 2003, c4p59; Lin et al., 2005, c4p8&p18&p23&p24; Lin et al., c3p346) -
»  Ar-Ar: Ar-Ar dating
»  FTD: Fission-Track Dating
»  Bt: Biotite
»  Kfs: K-feldspar
» Zrn: Zircon
»  Ap:Apatite
® 7B :HFKERANTEHFEABNER-FRRICE XL 445 (Lin et al., 2005, c4p38) -
® 'R K®TEHA f};iﬂfg-%@&af% i 4] & % & & # # ;% (Lin et al., 2003, c4p56) °
® LR APBKEFEEE D THERAKNTELSEE  TER NP K F S FF SN (Lin etal, 2003, c4p57) -
® LKRHFHMLLALDEEIEL G R TEEAER, THFPrE 2B LR (TtR)(T=RA s t=P H 5 RAE L)
100 to 90 Ma A » 3 K % A28 352 4 frenh & o

e

>

» 90to75MafF » 2 % iErxma g4 HE-

> X 58Maw > EHAE AN 110 °C> A2 EHEFFERAY3KkM (45 % &k £2) v F5H 5 3km/58Ma=50m/Ma -

> A ERP P T E T (495mF E R E®F 110 °C4 fr& % 5 26Ma)% i (Linetal., 2005, c4p30): 4+ F ¥ & 5 0.495km/26 Ma=20m/Ma-

Lin etal. (2003) [In Chinese: Rk ~ % v 46 ~ % B F (2003) A R * G P B L B BL* PP EA LB =L HE--F L 2B 5345091 #
PE)KEEHEARMPELAT T FBRAFTYHA/ BT 27 L 734 0 SNFD-ERL-90-190 / SNFD-ITRI-TR2003-0190 - ]

Lin et al., (2005) [In Chinese: +k g ~ M 2 &L ~ P 7 ~ wHFE 4 (2005) AR * B PP E Rl BL® PHFEA AT ER--Fo* 2540345
FEOO3 P F)- B EPFEALVE 2 F R FYRGA/ 8T 4 27 £ 7434 > SNFD-ERL-90-219 / SNFD-ITRI-TR2005- 0219 o]
Lin et al. (2015) [In Chinese: +hjpf ~ 4L W ~ T HE ~HMAP ~ 12 P ~ 9 L 2~ RTHL - FPRFEF23 M2 b 3@ B3 ~F2HE
BT G PH R F AL FEE RES 2 IR RS (2015) AR ER AR L AL A RRER LR
B--F e FHFED A FH(101-103 #3F)--# FHREFEF T ~ % 2014 # FF £ 4 2 (SNFD2014GE) » 2 Fle e F TR /o B2 4 27 L 7%

2+ 4 > SNFD-ITRI-90-324 / SNFD-ITRI-TR2015-0324 - ]

|

-
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3.5. & p#EEE

AR HF2ZAEP WP 2 %564 - (£ 2-1)¢ - Section08
2 BT D ke

BB kAP F FAEHEZ I RABE S ERE R 1R
RA R RERNFE -FHFHE v EHH - 2 RBRER G Rl ®
#oXAREES G EFRSEPEES DAL LY 1 ERE
LR G U R R E P R AR o 5D
B BA e BEREE PIRG4S
T-H-M-C # > 2 2 @t Fenfg & 2afi o

BALE A O FPAERRTAL DERAN KRR BED

IR AL IR HE o d M RBEES EE GO E S

(4o 4f < ffc 2 4p )

zwmﬁ@;&wﬁ@%ﬁ&\wﬁ)
£ % g (4 £ OPOE o)

EIN S EE I

P F LRI RREEA B Bt BB R A

hoRLE ki en h i Ry o

=
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bei
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M
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GRERGR RN S T s O R R L

%ﬁ%ﬁlﬁgﬁJo?ﬂb’haﬁﬁﬁﬁiiﬁ%w‘wiﬁﬁﬁﬁ
z 4

B E A4 T-H-M-C48 & 7 52 2 Hoapeh e & 4 S8 -
%%‘ﬁ 3:@{7%.1;1]%‘\:(% -)’*Lr;}ftli'_g"h'éi;}ér}’ “Q';;"\?'li'—xﬁ_rr T-H-

M-CAp R 8 & (75 2 BB OFT T Mgt by 552 B8 X R4
HEAEFE SRS R T - 2% 4
+

L - SR S e ey

AR AT TR R R
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ABEE-RBFAEALE AL PR T BERGJ FER BER
2 ME®R 3 =2 fABE S 0 & @ K (Conduction) & # ¥ %

(i

(Convection) ¥ {5 %+ (Radiation) -

® PBEIZEH T A I EE > A HE S FE
- A& B R4S

® FHNIBEYF Tand > i 2 BEo- A8 GRS

EHIEETREL P RELEAFT ML TR RELR -

EAL R

E=n
S
=%
gl
fr

*

- BETRET o el FORB Y o AN S G SRR
BT LG T T RESDHEBEL L ARG E oA A
BEEILZ HBE VR BAPURE S B EERPEE RS
B R AT ~ # A+ A F (Thermal-Mechanical coupling) ™ 2 £ 4 {r {7

FPORE DR BEGE A
A2 2 FRAEBRS B ARBRER A REPHRKE D
BREAMEEF TSl A BB F PHRK(EA EFET R
Mz MR Gl) > M HEREFIRBE RS DR FEG VL RDG
I A REFRRL E o MY L EE R RER G
(American Society for Testing and Materials, ASTM) & # # & % % #
R IR EE A T B

% (Thermal-Hydraulic coupling) - & #

3.5.1. #iH ik
FFERGEGET B RS AR LS 2 (R 3-28)

(1) # & ¥ & # Jr: (Transient Plane Source Method, TPS) > i & *
MR REICEFRFTHREORGEREKER PR ERE R
a3 FA RO T E .

(2) ASTM D5334 F_if * > 4 3 % fr £ 2 # 0 H th i & p) iR 8 2 2
(ASTM-D5334-5, 2005, p1-6) » # »t >t £ 2 A £ @ F £
PR ARG R AL H OB EE G FHE A < WA R B2 o
Hila 2 o BB BRMAEE
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\\?{r

EAPE T VR REBELET oA H SR BRLEY A D 2

HEHGEREE(E 2-DicT

L 2 ‘£ RO ‘b R#EDE B E Gz R EBFEH A 23 W/ (im-K)
to 3.0 W/(m"K)» = 3% %% % 6| 4% - 2 %t %8 & 5 3.0
w/(m-K) -

® DH#hE B E Gl EREBFEY AN 23 W/ (m-K) to 3.0
W/m-K) > #&% %% %0604 - 2%k %8kE: 3.0 W/ (m-K)-

® ROSTHL2Z¥ LRI/ poxag Zepdgy T2LHER
BRAPH R M > @2 > H A B E AHcBkE R R#EE D# > it
RBEREEST RO A 2 HBERHKEL 2.0 W/ (mK)-

® F#r X L8 A EKAKY PR T aFr Rk T EAH
Mg RApHRK > BH P A A B E Gk ER ) R#EZ D# > &
ZHRBEEXRE AL T S0 A - 2 H B S ERES 2.0 W/ (m-K)-

3.5.2. W&
A Het B ST Y o TPS 2 {0 B> & v ASTME1269 2 3%
2 Fom A

% (ASTM, 2011, p1-6; $14F42 ~ @ i 2 » 2015 > c4pl2) - &dp ¥ 3

# g+ £ 3+ (Differential Scanning Calorimeter, DSC) i& {7 ip|

VAR B FLET A EREBERSTTFNEA 2B LEKE

(% 2-D)4c—

& £ RO b R#chv BB RSP R 4T 730 J/(kg-K) to 903
J/(kg-K)» 2k %% %2 ¥tk $8%E: 800 J/(kg-K)-

& D#ev £ F R R 94 730 J/(kg-K) to 903 J/(kg-K) >
ZREYEVZHRESEE L 800 J/(kg K)o

® RO L2 &btk paday2Epyh 2y gdi

H =

R kBB E . ARF - EHE SR A

g

W B R#EZ DHA B 72 4 > 2R BERE ALY 204 - 2%

B S¥iE 5 800 J/(kg-K) -

3-81



® FH* TN L8 S KAKY PR aFEERKE A2 YR
HitBp g k20T T hk- FHEDRCAF EHYS
i F e R#Z DHA R 7 % 0 mEZERBERE ALY 264 C

2R S L 800 J/(kg-K) -

3.5.3. #WIE Gk
H T HAOLE G T % ASTM E831 2z = 3% B H # & s £
YE 3R % 2 (ASTM, 2012, p1-4)> @] T4 ST B H 40 PF 2 S IR 5 o
d KR+ EP o § BRI G2 FREREKER > 54 H - E
N

O R R B Y7 x 1076 K_1t09><10_6K_1(‘§'I5EFi2 ~ 8o >0 2015
c5p2) > EEFEHRBRE ALY K04 - 2R S8 E 8x107°K o
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SR BE(ASTM-D5334)
(BhIRET TS IE)

REBZE
S0 (TPS)
(BETFEHEE)

Sample

1w

HE s
(ASTM-E1269)

Sample Reference

e

Single Heat Source

BRI ARIAE
(ASTM-E831)

L, (fNEECCHRER)

Lo (#EEHEER)

BMEBGHE (W/(m - K)] BMAE [KJ/(kg - K)] REIRRE [((1/K)]
= 3.56~3.57"1 0.76~0.8"1 7.7 x 10761
- 3.57 ~ 3.68 2 0.76~0.8"1 7.7 X 10762
- 2.9273 0.716 "3 9.76x 10763
=5 2.91% 0.712° —
ZE 2.80 (used for PA, H12) 1.0 (used for PA, H12) —
2.0~3.0 (lab. Meas., H12) 0.7 ~ 1.1 (lab. Meas., H12) 1x 1075 ~ 1.5 X 10~5(lab. Meas., H12)
KE (&) 2.34 ~2.41 (ASTM-D5334)(temp. avg.) = =

2.58 ~ 3.04 (TPS) (temp. avg.)

KE (&)

2.77 ~ 2.80 (TPS); (temp. avg.)
2.85 ~ 2.94 (TPS, Hot Disk) (temp. avg.)

0.56 ~ 0.90 (only by Host Disk) (temp. avg.)

= a8 7.84 X 1076 ~9.27 X 10~°(horizon average)
HE (S0 G e e i 7.02 X 1075 ~9.78 x 1075 (vertical)
ASTM-D5334 5 TPS-Host Disk TPS-Hot Disk .
K-area surface rock K-area surface rock KMBH04 KMBH04 :; ?til;?:;l{sitna;n(j%};?;7)2:2015 p43)
s 7 ;! *3: POSIVA (2013, p237)
in i i " *4 : Kukkonenetal. (2011, p13)
£ HE i
‘3 19 ‘3-35 H M
) ) i i
E 0 ) 0 8 E ) ) ) 80 E n @ Bl - 1 @ '}
: Tengerstre (€] : Tenpeatr [€) ! Tempesatue () Tenpeature [€)
WER01 WKRG2 WKR03 WIR-04 WER-OS BKROL WKR-02 WR-03 NiR-4 WER-OS NAI04 WAGLES MAELYT M4GLA3 WARLE BA0E WAGLDS MARLY N4GLA3 MARLAR

& ERFE : SNFD-EEL-90-279

B 3-28 K% #HEHFELEPE* B
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3.6. * A4 Tt
AFHEZARPPAERP 2% %5064 - (£ 2-1)7 > Section08

24 BT A koo

361 4 i
SRR SR N U SRR R
j

PR E IR EREN T 1 E 7Rl P R

W

¥
_\i
e
oF
o

AR I RFETRE
4 # 4 F i S dkfidp s R % #(strength properties) ~ % 2

#c (deformation properties) 2 -y I ¥ R 4 ; H ¢

\\?{r

O WA WP EENIMBEEA KL BR 2T B S
GRF A Co P BEE Q)

O Bl RHE L MR (E)  F P (v R HE
L e AL B He (B ~ 0 T 4 (G B B P (V) ¢

>

[

FoohoA U4 FEH A EMFEETEHEE ¢ E
FoopkE o E ok F A E ()

BEAEEFERTSZOREL < ?@‘}?ﬁﬁl“ﬁ%%?J T8 ¢ 23R
# % #F % > £ (ISRM suggested methods for rock characterization
testing and monitoring) & 7 Bl T o F P > FF b & a4 F B

e S ”Tﬁ;/ﬁ ISRM 22 3% £ & #5% > &7 R T -

3.6.1.1. $EPEF $¥
4 M2 43 R ik dp ISRM # 7 4 141 % @ % > 2 (Brown, E.T,,
1981, p81-89) » p| T 4 #c ¢ 4+ £ (specific gravity) -~ i % & (dry
density) -~ 3t 4 & (porosity) -~ 4 {v ¥ i~ & (saturated density) - = -k
Z (water adsorption) :
¢ Rl 2B &2 ich AR TFEY A 2730 kg/m* 2 2770
kg/m® > e &€ A3 2,75 3 2,79 & fcm R A 2740 kg/md 3
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2780 kg/m3>3 . & A3 0.34 % 3 0.77 % sk F A 0.12%
3 0.28%(kE % 4 » 2005 c4p66-67) ©

¢ R2 2 M &2 4% ARRTHFERY AN 2610 kg/m* I
2660kg/m3» v &£ fi 3t 2,63 1 2.68 & o % B 4 3 2620 kg/m3
3 2670 kg/m3> 3t B F A3 0.38 % I 0.65 % 0 vk K A A
0.14% 3 0.25% (+k i % > 2005 > c4p66-67) °

€ R3 BB S22 ic® AR TR AN 2600kg/m® 2 2750kg/m?
WoE A 2062 10 2760 A2 fe % B A 2610kg/m3® 3 2750
kg/m3 s 34 M & 43 0.60 % I 0.87 % ok F A 0.22 % I
0.33 %(# M % % > 2003 > c2p7 s SNFD-ITRI-MM2015-1202) -

¢ D# E AP &R 2 G0 % RGBT E R A 2740 kg/m® 3
2750kg/m3 > v & 5 2.76 5 ##fc @ B 5 2750kg/m3 > 3t B F 40
0.60 % to 0.77 % > v -k & £+ 0.22 % I 0.28 % (B z % >
2003 > ¢2p11; SNFD-ITRI-MM2015-1202) -

3.612. p Ao BFHRAR F&
3.6.1.2.1. H p/BaEi A

A HHEBEEH R DR &P ISRMERZ # v EBRGE R 2
(Brown, 1981, p113-114) £ >~ 2 v F W A A KL F A B4 2 T hin
R
® RI ZMHE &R T2 EMBERRFFH A 89.16 MPa

fen

131.21 MPa (}k & % » 2005 > c4p67)
® R2 EMB STl Ll H RS R $ B YA 7568 MPa

fen

168.66 MPa (+k & % > 2005 > c4p67) -

fen

€ R3 R 5 97R ”’LLE%}E‘%@&%@] fi »+ 51.51 MPa
106.56 MPa (SNFD-ITRI-MM2015-1202) -
€ D#E 84k & 7R iiﬁf%@‘fﬁﬁgﬁig}vﬁj fi »» 51.51 MPa

|5

92.47 MPa (M % % > 2003 » c2p11) »
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DA p L ERMREEAPR O RNBRE AT g2 H T

BA B AT H R

3.6.1.2.2. &4 w A
A Hz2 k4 R ¥ ikyp ISRM £ 7534 5 B3R ER 2
(Brown, 1981, p119-121)" ¥ % 4 5 2 5 4 3 B Pl 22 & F K% 4
5 B ) %2 (° @ # 5% » Braziltest)o d 8 #2354 (24 )E% 7+ b %
T, Pl a2 Hp S HE w43z 7 Re b3 s ERBHR AL
tt ISRM 22k % BB R %2 FRERP T2 > v FE LR P
B4R ARER (T A RR)EY AL FERE SR PE
BEMY oI A AR gt E N FRES BR
€ R1 FRf S TR T2%4%AEFHGAI 699 MPa I 14.60
MPa (+ B % » 2005 » c4p69) °
® R2 BRI EATRTZ%EARAEFHYA 691 MPa 1 13.33
MPa (+ B % » 2005 » c4p69) »
® R3 FHME ST L2L%4BARFFY A 643 MPa I 10.72
MPa (# # % % » 2003 » c2p7) °
® DHEMIE TR T 2Z%S BAENE 7T37TMPa(H P 7 % > 2003
c2pll) -

3.6.1.23. ¥4 %3 ¥
A H Y 4 R Sl Tk dp ISRM 2R B 2 phR GRS
/2 (Brown, 1981, p125-127) > ** 72 R R iF & £ @ 3k ¢ M & ,‘fﬁ“
d 3 R AR ER RBH T4 R Sl - AT A B RS
F* X B -RE 5B %P (Mohr-Coulomb failure criteria) » 3+ & # 3
A2 HE T 4 %R 28 A F 4 (cohesion, C)& ] A ¥ i (internal
friction angle, ¢) -
¢ RIZMES TR T2T 4 5% & F&FFIARS (CF 13 26,42
MPa 1 28.49MPa-> p B # & () /13 47.90° 1 54.20° (4kE
% > 2005 c4p68) -
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& R2EAMWHE TR A2 P8R FEEFIRES (0N 4 17.99
MPa % 29.51MPa: p A# 4 ()9 4 * 50.71° % 59.08° (4kfF
% > 2005 > c4p68) -

® R3IEMBE S TR TLT 4 %A S&P R ARSI (CO)F 12 22,75
MPa 1 34.92MPa > P B & (¢)5H 1 5672 57" (M7 &>
2003 > c2p7) -

¢ D#HE M SR R V4 R A SHP R ERES (C)F 22.75MPa>
NEEE (P)E 567 (M x % 2003 c2pll-12) -

3.613. M B LK
3.6.1.3.1. #3842k

A PR R S 1R B4 ISRMER DL < HE R A
I #% SE 12 0 BciE % > 2 (Brown, 1981, p114-116) = i #2 H ph B 45 3&
Ao R EFEP R LT ERA G AR R KR E R
B Z TRl e R FEREFRFRRDES -ERM
oo A 47 A #E B (H <) # #% (Young’s modulus) fo 4

(Poisson’sratio) % % )+ S ficed 2 EBEM DT Y BER I —

L

-~

Y RE - FRAAF 2 A HPET R 2 REE N ik

R % A5 # #ic (tangent deformation modulus) » 2 % 25 - #ic it £ M E

B4 ¢ 2 4 < fi#k (Young's modulus) ° & % ] & % 2 ## (E50) 2
£ BWP R FI AR T R A DY MR YL FE

€& RI1 ERR &R T2 #3842 S8 B 0 2% HE(E50) 9 4 *
31.70 GPa I 52.66 GPa 4p >+ (V) 4 % 0.13 I 0.27 (4R % >
2005 > c4p70) o

€ R2 EZHM &R L2 #FEM SR R EES)N 4
% 34.15 GPa I 51.19 GPa > g 41t (V) 4 *t 0.11 2 0.19 (+k A
% > 2005 c4p70) -
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¢ R3 SR L2 #EP S HPF  MREIHEES)H A
% 19.42 GPa I 30.02 GPa - a4~ (V) 4 »* 0.14 T 0.18 (§f M
% % > 2003 c2p7) -

& DHEMHE S TR L2 FEM SR OB R %Ak (ES0) 5
25.52 GPa» 4p st (V)% 0.15 (M % £ » 2003 > c2p13) o

3.6.1.3.2. # 3|+ £ ¥
A Mt fE R Sl LBk ISRMERz #u 3 i B%
= ;2 (Brown, 1981, p107-110) #F5% 1 & p ch A P2 2 v 2 # &
P I R A KRB M2 - R R R EMER
FY - pE R L EREMLE AN LEELL AR 2 3L
R oeod AT R E BN Y £ F 2 & G E Y #ik (dynamic
Young’'s modulus) ~ # i 1p # +* (dynamic Poisson’s ratio) » ™ 2 & f&
3 4 ¥ (dynamic shear modulus)
® R1 RS TR L2 BB SEFF - #ET 4 HHKY A
16.75GPa & 29.24 GPa> & i s+ fic#c 5 /1 »t 41.31 GPa = 73.60
GPa» & fifa it X 4% 0.12 1 0.27 (4R % » 2005 > c4p71) -
® R2 ZHESTR L &EME S8 PFR & LT 4 CEy 4
12.99 GPa & 24.50 GPa-» & jix & M+ fic#c 9 /i >t 30.28 GPa & 58.37
GPa > # fifp ot 9 /A % 0.10 & 0.25(4kFF ¥ > 2005 > c4p71)
® R3 EZHMHE SR T2 B SHpR LB G
26.50 GPa 2 37.9 GPa - # fx fp >t X 4 3 0.14 2 0.26 (B P =
% > 2003 c2p7) °
® DHEMB SR T2 FEP SR B EEE Y A
26.50 GPa to 33.1 GPa > & fx fp 1 X 4 % 0.14 to 0.24 (F ™ =
% > 2003 c2pl3) -

3.6.2. B &4
ERIAEAHFERM T ORE RS ERAT LS L - A

AL E RIS T I s B (RS H DT
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d RRHIEF RS FE e EW e AR ¥ L
€ B > F 3 k4 LAz (Hydraulic Fracturing Method) (4= B 3-29 *f
TN E 4F;2 (Over-Coring Method)~ -+ 4 + 7 78 ;# (Flat-Jack Method) -
it & # (Doorstopper Method) & - @ » /%2 eIk B4 =65 3 54 #
MR E GV e 3 S g, # 5P 5 2 B2 4 (Borehole
Breakout) ~ 4+ 3£ # 5% 4 A if (Drilling-Induced Tensile Fracture) -
k4 B A 2 (Hydraulic Fracturing) & > & £ < 2 ¢ & 3£ F & 3
(Acoustic Emission) ~ 5 & i# I 4~ 47 (Acoustic Emission Rate
Analysis) ~ % 2 & 4~ 47 (Deformation Rate Analysis) ~ L3 {4 i % w
1 7 (Anelastic Strain Recovery, ASR) % = 2 (E 2 £ % > 2012 p23-
24) -

FL E G A AR Y Rl KRR B AN EP e

& -t KMBHO1 #F3 & & 306 2 < fuie 7 -k 4 & 4 ;% (Hydraulic
Fracturing, HF) > B ## 22 &+ B4 5 ! £ ¥ & * op=8.11 MPa - -k
T i+ 31K+ oy=10.68 MPa> "k T & | i & 4 o,=5.73 MPa (¥
Mz % 52003 c3pl7) o

& > KMBHO1 4F3 B 430 2 ¢ g 7 -k 4 g % i (Hydraulic
Fracturing, HF) > B #F 2. &+ B4 5 ! £ ¥ B * op=11.4 MPa > -k
TEH+ 31 fK4 oy=14.43MPa> R T & i K+ 0,=9.38 MPa (#§
Mz % 52003 c3pl7) -

& =t KMBHOL 483 jF & 300 2 = it 7 % 5 4 Mk 4 i (Hydraulic
Tests on Pre-existing Fractures, HTPF) » B/ ## 2. B+ B4 7 | k&
<31k o 10.29MPa & 12.34MPa>=x & 1 & 4 0,5 6.66 MPa
3 8.62MPa’ &) 1L B * 035 0.76 MPa I 2.14 MPa ; # % % &
B A4 P e P RTINS N2IW I N5S4W (4h i 502005
c4p107) -
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Hydrofracturing Tool Data Acquisition H F

’I 4 @Jmtm-ﬂ—

i

Installatio; [ — €

e — B,

I ‘o e

Shut-in Jissle i

00] =——T—7%
Triple Cable Drum
Probe
Upper
Packer

HE
AEE

N

KNWEZEERER

KAFEZE (Hydraulic Fracturing, HF)
BE 28K 775% (Hydraulic Tests on Pre-existing Fractures, HTPF)

& FRHR : SNFD-GEL-90-290

Depth (m) 238 292 306 430
Max H-stress (MPa) | 8.41 9.84 10.68 14.43
Min H-stress (MPa) | 4.54 6.25 5.73 9.38

Dir of Max H-stress | N58.2W | N54W | N53.6W [ N76.4W

B 3-29 K %R B4 &R
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CEE X SR S Sty LF SIEECE IR R
3

ZRAF TG PR FE LR EME RRA

T
W ARG ER g ER R A Paﬁn;gﬁlﬁfpﬁeﬁaﬁ},@% ¥
A fe o H P oG UMb LKA RE T A0 4 2 (92-
76 Ma) i %> 2 & 4 % 5 N3OE (+k £ > 2001; +k B % > 2003 c4p43;
HEE  2011) -
1235 André % 4 (2001) %74 1 2 3 & = ;2 2 Anderson 2z %7k 12
o AR R0y Fhg B HFT RS ERBEF L G ADT
TS EMT LA 0 0,% 034 B 5 94.8MPa-~ 89.6 MPa 2 80.3
MPa:> B> 1 %7k B+ H (M 'm S > 2015 p23) - ¢ ¢t > T3 M ¥ Ik
S SRV
(1) 1245 & KMBHO1 4p3* 2 iR R & 7 2 -k 4 Bt 42 (HF) 2 2 % (§
% 52003 c3pl7) B A EE ] A A G e BIT KT BT
MR BT R A RS B (R 3-30) 8 0T NS Ea
MEFF S e (RS 0 20125 c4p52).
(2) 4 & KMBHO1 483 72 A& {1 % %% A K-k 4 2 (HTPF) 2 %
% (}REF % 0 20050 c4p107) > B 4 = 42T £ P 0 B om &
Bt HF o etk A A ek RS B (R 3-31) A T i
BEFAFARFT L F A G M (F 3-8a)-

I k4 BB (HF) & %% A Mok 4 i (HTPF) & (7 ¥ 5 4 2
WEREECFHEELAT LT R
(1) k4 B %2 (HF)& = 5 5 M-k 4 2 (HTPF)2 #5% = % 22 % £.i7
F1 2 F24 @ (% 2-2) Vit $ XAy 4 LR EDH L
(2) K+ BAZMHF)BERXR2Z - 2 RE B4 P2 -4 gt 2w &g

fhT 7 Vi BILRE - R o
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EFE R R Hp G B A AT REN G T AL A

B 4 Bl 2 i %

(b4 4 i ~ GPS) -

%

&

V]

% > 2004 p237) -

3
A
Ea

F
7

TR RS A FE R

K% 90~ s 4 5 o A% 5 4 b
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HENEREEZLENDS

BRIMENEREROKNDBEE)

{ ]
9.38MPa
4.54MPaee
4.58MPa ®
5.73MPa

o 8.30MPa

/° 8.41MPa

e 14.43MPa

94.8 MPa

430M:11.4MPa
5. 306M:8.11MPa
" 238M:6.31MPa

175M:4.64MPa

89.6 MPa
u

> KERBZEALURREIISEME : tIaEitEEER NS -  BEREREE/ZEEEERIIS

4 Chen, P.C, Yeh, E.C,, Liu, C.S., Chen, W K., Chen, R.F., Tasi, J.Y., Lin, W.,and Lin, C.K. (2014), Stress field variations in the Kinmen Area since the late Cretaceous, 2014 annual workshop of the Geological Society of Taiwan.
& [RiA# (2015) - £PIMERNISECE - EIEMBARMRRAMN - SMEX L BERERPDARERS - #5358 -
4 TR2003-0199-c3p17

FRER

B 330 KB4 Hoo & kv i & 489 (1/2)
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Some important uncertainties must be considered for the modern stress measurements by down-hole HF tests,

» The testing locations of HF are very close to the F1 and F2 structures (see Table 2-2) which could deviate the local stress.

»  HF testing assumes one of stress vector is parallel to the gravity direction that may not be true in reality.

The paleo-stress field of K-area in late Cretaceous was estimated from the attitudes of outcrop diabase dikes based on the calculation method
proposed by André et al. (2001) and Anderson’s theory of faulting.

The modern stress field could be characterized by strike-slip fault that could be related to the continuous crustal uplift and erosion of SE China
(Chen et al., 2014).

André et al. (2001) [André, A.-S., Sausse, J. and Lespinasse, M. (2001), New approach for the quantification of paleo-stress magnitudes: application
to the Soultz vein system (Rhine graben, France), Tectonophysics, vol. 336, pp.215-231.]

Chen et al. (2014) [Chen, P.C., Yeh, E.C,, Liu, C.S., Chen, W.K., Chen, R.F,, Tasi, ]J.Y., Lin, W., and Lin, C.K. (2014), Stress field variations in the Kinmen
Area since the late Cretaceous, 2014 annual workshop of the Geological Society of Taiwan.]
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HENEREEZLENDS RitE N ENEREEFKDBHZE)

94.8 MPa

A
\m 03
“so \ 0,=10.29~12.34 MPa

\VY ~ 0,=6.66~8.62 MPa E
0520.76~2.14 MPa
\ ~

89.6 MPa
u

g
B HFSLHTPFA-6f 5 47 2

ERAOL 0ae0r S TUADZERGHER
& B B B s % s 30620 R4 41 46

A HFZ R AFER/A 0

> KEBEALURRETISEE oIt lEENER S - BEREREE/ T ERIIS

FRER

4 Chen, P.C,, Yeh, E.C,, Liu, C.S., Chen, W.K.,Chen, R.F., Tasi, J.Y., Lin, W.,and Lin, C.K. (2014), Stress field variations in the Kinmen Area since the late Cretaceous, 2014 annual workshop of the Geological Society of Taiwan.
& [RiA# (2015) - £PIMERNISECE - EQEMEARMRRAMN - SMEX L BERERPDARERS - #5358 -

4 TR2005-0219-c4p107

Bl 331 K F/b? Bms B kv %484 (2/2)
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Some important uncertainties must be considered for the modern stress measurements by down-hole HTPF tests,

» The testing locations of HTPF are very close to the F1 and F2 structures (see Table 2-2) which could deviate the local stress.

The paleo-stress field of K-area in late Cretaceous was estimated from the attitudes of outcrop diabase dikes based on the calculation method
proposed by André et al. (2001) and Anderson’s theory of faulting.

The modern stress field could be characterized by reverse fault t that could be related to the Philippine sea plate hit the Eurasia plat (Figure
3-8a).

* o o

André et al. (2001) [André, A.-S., Sausse, J. and Lespinasse, M. (2001), New approach for the quantification of paleo-stress magnitudes: application
to the Soultz vein system (Rhine graben, France), Tectonophysics, vol. 336, pp.215-231.]
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3.7. # k2w T
AEHEZ AR DAED 2FE04 (£ 2-1D)F > T AN F @
5 kg
(1) Section02 2 -k < ¥ F P& o5t chd % o
(2) Section06 2. -k 4 @& & A fgcend % o

Hok e B FHEED A AR AN AL Bk B
BofF Emaskr Al 2 8A T 2 R RERFEEE AR e R
G k2B FRETHEDA AN 22 IR A

2 % 8 ¥ 2 (SKB, 2008, p229)

R L B FF oo - BEGERE TRE(ER)DF
Ry g B fier koRPE RN IS REFF gy
2 F b 4 F1+ (JNC, 2000, c2p2) o

FENY B ER BEF SR RT 2 gk HI2 B
AEW RE R R FHEAB S Mk BB 2R -
BB EZ Lo m # % v (Reference Case) (JNC, 2000, c5.5) »
2 4~ 35 & SDM(Site Descriptive Model) =57 4p B ®#% (SKB, 2008,
pl3) > #& & # it £ 2 3% % (Performance Assessment) *f § 2 "k = ¥ &
TS ERHFAFIEZ 2 HERE2 CRIF 23 EHBAH

Ak B 4

3.7.1. -k ¥ FrEANS
3711 ke ¥ FHEA

v

KH~RIVALITe wgd ke FHEA &3
(1) B *%(RO:5m I 90m):
1245 Liu et al. (2006, p4366)#F 4l e 2 & 2 & [ § o # & » 7 i
WH o LB REXSATRHEP LM AP h AI(KR) S

SENETHBE G KR P § 0 #2 RF S HAD T AR
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Bo10m b 2 b R o~ R~ AR 2R MRS R AR
2 A B (regolith) 5 2 » BT L 2@ ahic | P £ & MERHAK
+ o 4] 4 & 12 (exfoliation) s v 2 7 kK k& -

(2) » FEFT=HF#RI~R#) :

WA ZRETH AW &P 2% AR FFHE T

ERHAMAFEE o PN TR E FRE R

BB AP A ERE T kK -

(3) 1 & H-kHM(F#):
194 KMBHO01-02-04 #3 #F%F a1 &8 2% H T > 2 7L ¥4
(FL# ¢ > = 9 5 N64E/70N> & & ¥ i 4 i 150 m a2 4)
oAp M ek A L A B (F2 i > = % 5 NBOW/50S & ¥ 8 m
3 15 m B EF)F LG 2 A Bdd B2 Sk F3 3
F11(# 2-2)g 77 i 2 F R AWM A > L& A S8y FHFEm-
Flgt 0 P R AR R T R B AZ A p F oo

(4) kgt (D#) -
il R RRF R E FTREHTEFT KRN, E%E S

A~

dot gk

£ & ek (Liouetal, 2009, p1033) » F)pt L & # 2 % i
ol TORT A EEBE Y - 22 %5 0 =95 N30E/BON
RFpF 22 TALY ¢ RER S - EAEgHIRFF L5
>2 FEE> B & 100 m

btk W FHEA GBS hAF A0 o B 3-32 477 -

3.7.1.2. ¥ T Rimw

(1) g Fdsre 25 K ®s FRLKS (B 3-26 7 )(% 3.4
&) ¥ & xg%") Bt o K B # Tokhim b 1B S P
WEAF OBE ¢ 7 FLAER (S S LE R )R F2 i (94
AEHK) B AT el BRI RS ERFE O
oo #e g2 R Eaiie (B 3-33) -
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(2) %R G 462 (KMBHO1~06) # 3 T K = T A A 7 » = # i #

(3)

Py TR P IS e Bh L R TORE AR

5 %

(a)

(b)

B (F> 52 A48 > 2009 c4p2) (B 3-33 + 7 H):
X @& 442 KMBHO6 i kK i+ & >m KMBHO01-02-04 i
RS R R MBI TR AR L A e
mb (R R kR T)

LR L gE o & Y KR ER 0 KMBHO3 2 i 2 2 TR i=5&k§
KMBHO5 i # /R =& ™ » F& g pl s TR F AL, »
e X R &V iEoi e - &% @ KMBHO3 =3 # X -k B T

. X

G AHBAKETREAIERABEA AL Rk

¥ 9% KMBHO04 -~ 05 2 06 ~ £ 3t % (100 to 200 m, 200 to 300 m,

300 to 400 m, 400 to 500 m) -k & (pressure head) ¥ | 7 #* &
- (B 3-34):

(a)

(b)

(d)

KMBHO6 & #f % # ¢ -k & (hydraulic head) % ™ # F 2+
KMBHO4 % & 7+ * & L £ #iEA ¥ T k¥ it 4 KMBHO6 37
KMBHO4(d # * »)# & (3 ¥ & ¢ 7 -k 7). s
TR L | I D = A 1 - ) S

KMBHO4 % i ~ & L%k > 2 % - 4t % £ (200 to 300 m)
A g P E2HE B 3% £ (100 to 200 m ~ 300 to 400
m->400to500m)* F » 7 E SR LRl i F o
Je g @ i F2 #:¢ (4p @ KMBHO4 * i & 4 340 m) 2 3%
"% (48 * KMBHO04 **/# & ¥ 290 m)} B -

{

KMBHO5 % 4t % £ ¢r-k 8 (hydraulic head) & X » * H % #
#F ¥ * ij KMBHO4 2 KMBHO06 " * & & 0T jf & > H

# j Bl %+ (B 3-34) > B = KMBHOS ¥ Bl 7 -k & e -
% & > ¥ KMBHO04 3 KMBHO06 ¥ &t 4 & % F e T oK

P

=

o

8278 KMBHO3 thA B 2 ST Rl E B £ T2 Aa
P @R T A A LS 0 & &2 2 KMBHO3 z
KMBHOS5 ;£ & ¥ T -k éhit w o

(4) rE-ki e
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() KFFEHEARBERT THISBRTER 2 ETH L8,
W f%ﬁ(zwﬁ*ﬁ”‘im%wlﬁﬁ%mﬂ
R CEREE S SN = sl =R ARV g B el B B §
ER e AR DHRA P b ETR
FERHAEF T ERAK TR G WA E K
VA L S 2

(b) ¢ KMBHO01-02-04 i3t i#Z% 32 k< & FREHKE I x &4

=& Rk
S
=&

P}

AC)

N

N
N

# K FLfpd ek~ 2 T mHF RS F LM e BE E %
#EE &Pk (7 d s ) (Liouetal, 2009,p1033) >
Flpb Ld A P e i TORT N EZBEY - 2@ e o
hAGF R G DR R TIE E S (Er AR A
MAF o 4e F1 & F2)#r a3 o F1 5@“’?% ﬁ&_{é EOfE ok H i (R B
PRI R e o o R RS # 4 s ® (KMBHO06) ¢
BTk B (B 3-34 4 TR) sz b AT
SR LR AME TR R L AR M TR
Fopa 4 K%?%ﬁ,?&%?@f#i%ﬂ,ﬁﬁ”ﬁ G B R
3 F R (contact)z # i o o

=

3.7.1.3. ¥ Tk kiR

6 FY AR ERE A E Ik skt F T A (Liou et
al.,, 2009, p1580) > & v ¢ ® 3 2 f&¥ T oRR G A S FG A R E
LA S I S R BN i B2k e S L A -

R ens Tk

B E R A AR (R 351 4 TR)T Ao g AT B kR

HIB TR E R r BB AL B R VR B 2R A T K

S
Rl

€
<

BTk AR EG A e HHF D e R RS, e

TR L ek FL ﬁ_iﬁgg\l%ﬁf&%’?‘{%@.ﬁiﬁ oo gge o H
KMBHO1 lyﬁii‘ EREEE S

(2) LM Eqe TR0
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KB T A RFB S & (E E) R X PR Tk R
Tokme v Ed e A Ak e o KR K RERE BRI AL RA
K ONATRETHETREZ PP T FEE TORERFAR

BB A A w B TRR LS o PR BT R 2 E e A
R LG AT AR (evaporite)is » B e F & Al TR
(Liou et al,, 2009, p1582) » -k " r# KMBHO5 ## 5 & % : 4p B
PRI RFLREE THE SRR TR TR BT
“EAEREE T P (gypsum)e i & R IR A B TR T eng
,]V_}_o

3.7.14. ¥ Tokingche g R g

FEE 37128 02 § 3713 gt o KR ¥ Tk g £ FE
Mo FL P2 B P AR s LR PR E S L -

HEF TR R EE RSN BB SE o oEk 3-1 4

(Carnahan et al.,, 1977, p462; Davis, 1984, p129) - B = ¥ K & -k

< ?ﬁ’n+ [ER= 2 ol

® K w2 g ol E P 5K ~da Rl L8273 < (R

3-1)> * &P 5K ~F 3 RF G EYE AT 4 AT

v LB ERX K RdaRigndtgh 7L 3-1 ¢ ¢

Neumann #E 4] * ¢ =08 K if & o

FORRARIER B TR TORBRER > HFFEARNER T E

BEK KNG EREFER -

AE e REE S 3 TS AT (B 3-35) ¢

(a) K% &L ¥ 2553285 262m - &5 FE3 5 7.5 km (%
311 &) K % & £ v ¥ 35 3% g 4 5 0.035 m/m
(=262/(7.51000)=0.035) - o ** < K 3 & L 2 5 # 3
(49 3000m)&2 & F* § 325Edgio it > A2 200 km > A & $

ok

K % 2 2 g+ 3 8 2 kg 3 ¥ 5 0015 m/m

(=3000/(200%1000)=0.015)>+* K % # ¥ e 25 22 i (0.035

m/m)-l > 2 <A ELe R LE 0B LHKEZE B
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(b)

3w pF o g3 HRY o F > KFa R 2 AN D

% 3-1 ¢ Dirichlet :# % i i » 5 dr&

Wi

#RER T EXK
LRk FRY H R MR kFER

NERA(RODER FEXRT FTHESH L LMD FE LS

=% > 4 * Liu et al. (2006, p4367) i B iF &% %> 7~
FAMNBORRARLANBER e AR LGS
Aoooaw

CER A PE R FEERL S R AR S
B Sk AAZ T el FORR LA KFYER A

TR TS RRBER S EERFEE R T RS ERE
%
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310 @R iR

dy
a%=b(x—x())+c

x = dependent variable

Xo = reference value, could be a function of time.
n = direction, X,Y,or Z

a = parameter, could be a function of time

b = parameter, could be a function of time

¢ = parameter, could be a function of time

Types of boundary condition a b c
Dirichlet boundary condition =0 * 0 =0
Neumann boundary condition =0 =0 *
Mixed (Third) boundary condition =0 =0 *
Carnahan D., Luther, H.A., and Wilkes, ]J.0. (1977), Applied Numerical Methods, John Wiley &
Son.

Davis, M.E. (1984) Numerical Methods and Modeling for Chemical Engineers, John Wiley & Sons.
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3.7.2. ;k4 BEFEE
3.7.2.1. ¥-KEHF

K % #f 3 4834 = & & » il 2 [F T 5 F g 2 g
(flowmeter logging) » % & £ 2 & ~ = 5 2 P2 g # Pl 2% >
o RGN EORK B o % o KMBHO1L © KMBHO06 3t p 3 -k 4
M > MEHEKS FHEREN L TR Gl E - A 30X
108 m/s 2107* m/s 2 & » T E 5 550x107° m/s (B 3-37)
(Fr B % > 2012 > c4p45) -

e TR R PP o ERRRERDCR(T o s &P 2 )0
BRI FEHKDOFERRMEFTEIES)EF TALAR S F R
Hokd @Bk E gkt BEGEREKE RIFESEFRDFPLRE D
Foa B T TR E 1 iFo 2y KMBHO01-02-04 % R 4t E % R
(3m % 500m)eh-k 4 % %% (F 3-38) (B = % %2006 c4p55)
ZHT ORGS0 k2T K Rk BE BB EEZ RS
oo

Log,o(K,) = 0.855 X Logyo(Kyn) — 1.32 X (Log1o(Ly, /L))

2

Lyt & &34 )k 4 Es st & & 58 (m) o

Lyt % 3 TR EEREZ R T X (m)e.

Km® % % 703t 5 B §E Ly & 744 ok 4 85 or e ¥ ank 4 @ 3 T dicdic
@ (m/s) o

Kyt ™ 2 R8T ok n B B PRt R Lk 4 @ Gk
#ic® (m/s) o

2 K R AEE T Aok Aok BB AR ST E g4
50x107® m/s  1.5x10™* m/s @ (® 3-17) (Chiang and Yu, 2009,

z
c4pl) s #H 4+ & 5 1.0x107° m/s
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3722, %k

FHELFERLI DT ECH EH O EFE P AHZ RFEI P D
B3 E KA REFRE
L 4 % % # #.(Block)-k 4 % 7 % (hydraulic pulse test) % % » &
ok 4 BE AE A 41%x10712 m/s 2 3.6%xX107 m/s 2 B (P
% > 2007 > c3pl5)» EH %4 & 2 1.0x107T m/s o

® ¥ itk k4 % @R 5% (hydraulic pulse test)# 7+« 'k 4 & ¥ %
B A>1071% m/s 2 107° m/s 2 B (HR4ERW % » 2013 > ¢3p33) o

~ g

P\

R4 4 Al A -2 R E Rk BE GERERE
# i 5107 m/so D#ehok 4 @ % g 2 107 m/s

o

373. AKERZE BPEp

HHP R TR 0 A B KPR e (Ivd B EKHB
kg s HB)h s Foadpdl > 2 AN a e Tokdine 1 &L F IR
ERAKZE B DA ER P o ok T L
e PR R R oA A RET AT AR Pjice F oo

BF (PR ® *""‘m@ﬁﬂ’“f’%#"’?'ﬁ%&ﬁl‘é*’EI
L-H I HMER ¢ ) TRk WA S
e ¥k %t (adsorption) »x i 0 2 A M & 2 F o B £ 4T (matrix
diffusion) m & # ¥& j# (retardation)»z iz & @ # % (JNC, 2000, c3p11). -

PRI AW 7w m@%] P E TR FEEF T e

ERAE LT S éﬂ‘%’kf#fe&(% 2-2 0 F g )chs
#i@ﬁ%ﬁﬂ’%@ﬁ:ZZ%Rﬁiﬁﬂ%ﬁJ%% BLoen s HogF
Mo BV - BHMegESE R S HPERARRERESDE T AW S
FEREERA AP T FEEHEMBE L 2 AW 2k
R P Yy E B AR A A S B %ﬁ B
RAM S LS E R B R GEY 3.9.1.2 5P 2 ¥ 3.10.2
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+ A K

.
&
|t
e
&
3
i

i

g Bl) T LR P RN AR R

T AR T i s o
K% 2tz Figaladmnen:

® L EEHEAHAKZBARERZEHERIFEE > 0B 3-39 7T o
® i g AT HEEERZE L AIESY S B 3-40 7 o

® it AHMZERGNBEGR)EH LS > 4B 3-41 o7 o
¥ ¢¢ > KMBHO01,02 2 04 _= 3" £ jE3 4 10m> ;F & &£ % 500m

TR B ?frﬁ;é\s,;u, A B g Fl *iilg (> & L% k)2 F2 ﬁéi% el 1

(B 3-42) > 2 £ A MBI F%R(FY 3.9.21.2 &P ) Wi

KMBHO1, 02 2 04 13- p B B A # £ |5(B 3-43) %+

® ¥ Rk itk 70m 5 o

¢ A HmAAST LG G P HEAPRE R 3-43 2R
HBE B SARARE S+ HRFL2 F2HE0FARAEE > E P EAAH

ll‘io
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SNFD-ITRI-DB2015-1222-XXX.dwg

Bl 3-32:K®H-k2 ¥ FH - 3D A% F
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MEME | 182SE i 18°28°E
T

18°23°E
T

Legend

Alluvium

18°23E |
T

118°26'E
T

118°2TE
T

T , 7
BEa Lateritic Gravel

Basalt Gravel

| 24°31N

Sttt Clay-bearing pebbly ~;mt! “"%&

- Fine-grained Granite

"'://' Tonalitic Gneiss

m Mafic enclave-bearing C gév(
N

Granitic Gneiss

24°30'N

v

B Muscovite-quanz SchisB |

2712000

2710000

2708000

2706000

2704000

"~ A Borehole Location
W Surface-Frac. Survey Location 7 ;g:
T @ rPLowResPoin E
z
&F — RIP Survey Line J
3
| ==== RIP Mujor Water Conducting Featurgs
= Inverse GM Profile &
1 1 1 1 1 S
T T T T =
186000 188000 190000 196000 ]
0 1,000 2000 3,000 4,000
-

> AELETEMIAEREE : N64E/70N - BE > 150 m
> RELETEHRREFMUERTERE : N8OW/50S, EEA8m E 15m
> BHREIRBIARZE - N30E/BON - Z[E#47 100 m / 1000 m

G/M inversion profi
INV3(C)

L;fMBHowz—nA

KMBHOS |
L T

KMBHO3 ]

GIM inversim]
profile INV7(G)

GIM inversion profilé ™ g ireament |
INV5(E)

voosarasoms [FB] owo-sass oo oo [l sars wernspen

S = magnetic susceptibility, SI; D =density, kg/cm3

i

K3t

G/M inversion profil
INV3(C)

EEEKRME

KMBH01-02-04

GIM mvevsian,J
profile INV7(G)

G/M inversion profilq e |

INV5(E)

/
/]
/
KMBHOG

a0z o [B aces - ousrvarosen [l 9500

camsipanom: [FB] ownssoms sorosgar [l sors sosamorge

S=magnetic susceplibility, SI; D = density, kgfem?®

(NBOW/S0S, thickness 5 8-15

(NG4E/7ON, thickness >150m)

= Hik
(N30E/8OE, Density = 100 m/1000m)

F2 .

i
i
i
1
i
i

AR LSRR
-
T
=HER
N
FEEKHE FELRE REE
(MWCF) l‘\ s g (N30HBOE, Density = 100 m/1000m)
N -7 I|
ar 803(Nms;]w,:5\?\s{h@5g‘ess&ﬁ : (29414 m)
ar. A\ /| L ksrorozos
KMBHO5 5> I
| -
(21.016 m) !
[ KMBHo3 | o ¢

| KMBHo6 |
(31.622m)

B 3-33: K %ok ¥ Fies s
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[ENC
¢ TR ABEEEP F W 3-26¢
® L TWiK®EkTRFEAES:
> RPN kT éLi‘;RﬁeéT ml\l*&% p# % 2008 # 4 * 15 p (Chiang and Yu, 2009, c4p2) ;
> R ARLImEER(EkHEE) B LA w A F (N30E/BON) » & 22 B e 100 m & & 43 9%
> ¥ fﬁifs‘iéfrﬁéﬁmkdﬂ?sw v EY RMBF(FIPE)E LM £ MWCFs 7 i kin 2 %
> S @F ek e R A2 MWCFs p » 0 A 2 wiidchd Tk » 25 FLER VB ERIGT FRS BRI AEZIPE  #Er h L
# % w (Lin et al., 2010, c5p5&p6; Lin et al., 2012, c4p16&p17) -

Chiang and Yu (2009) [In Chinese: # = % ~ £ 4 & ( 009) > * @+ M HEX i I FLRE? BFEALE TR E--FAr FFERE

(97~ 99&f§)¢§)--&zﬁ\‘f’**~":}x}?_fé;;}ij,’r‘ﬁ:?‘ &:}-%iﬁr’lﬁﬂfﬁnﬁﬁ/;iﬁ;} i?’%’SNFDEEL90270/SNFDITRITR20090270°]
Lin et al. (2010) [In Chinese: +kF ~ & & P ~ ¥ = 5 ~ th4E R f;’i::]’xﬁﬁ BT O B Lo~ BRI (2010) 0 F B R A AREEIELT A E
B hosm R R (97~99 £ B E)—K B AU FRANA S % 4#2 1 mmN /5% 274 9% SNFD-EEL-90-273 / SNFD-ITRI-TR2010-

0273 - ]

Lin etal. (2012) [In Chinese: R ~ +R4ERM ~ & 2 P ~ FHR P ~ ¥ 2 5 ~ T/ ~Mm=2 L~ F 23 gﬂ?ﬁé 53—"%{ EAE - R E(2012) 0
EP R R R AP EEAY EEEA AR TR R (99~101 E R E)-KE D A ae (1999-2010) % AR B /5% 2 @ 4 % SNFD-
GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]
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18°23E 1MB°24E 1825 18°26'E 18°2TE 18°28°E

24°31N

24°30N

S

FEEAKRR TEs AR
(MWCF) k\\ | (NSOE/BOE, Density = 100 m/1000m)
(Nauw{s‘QE\n\{chess =515 !

(17.803m) | “

24°29N

(29.414 m)
__KMBH01-02-04

f
i
i

i

i

v !
1

p

5

]

i

i

i

J

| KMBHO5 ‘:/‘
z (21.016 m) M
2 | KMBHO3 | R b ;
TN 3
3|PRe

24°2TN

| KMBHo6 |
(31.622 m)
(NGAE/TON, thickness >150m)

24°26'N

24°25N

194000 196000

] 1000 2000 3,000 4,000
- — —\oters

KMBHO04 KMBHO05 KMBHO06

o 00 109.0 20 any ———— Ll
. = TR T T ]
1080 106.0 106.0 = .
e - - .- ™. -Elo._! 160 -INS
o Fioso 140 Eiono
j0—  S10LS o ;m.s
"1 Juoo PE fine
mg b 100§ a i
i 0 8 970 %
™ ] E 7.0 g
AN L i o %
| l e = 940 # 4 R M L1 | ] 9.0
LI R R - 1 (e e e e WM == R S RN . e -
AR N RIS ' 11F AT AR 14 A3 1 Hmab na IR 1 L A1 e | AN L1
l . | . ] | . A
'y AR A N P 20 S s DS S 0 gy O A P P g s g sy g g - oy
S N O S S T TS e S ISR
Date(Y/M/D) Date(Y/M/D) Date(Y/M/D)

Bl 3-34 K ®itp 54 EEKRE PSSR
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=R

Ay gL .
e

o -

L 2K 2

L 2R 2

r
=

Y VYV

~VVVVVYVAXARA
¥ o

«-

v

YN
A

A

o

Fﬁ N

o

\71?‘3\7\7\7

I+ 0 A E G

EE S S J\@;«?'J&%i&%"%%[%l,

LA HETRELTEBRARF  FERHEERSOFESHE > FE: 100m-
=l 475;5@3%???7%#%5;;‘?11&1

° ‘kliqL%ﬁ;-’ef‘%%?i‘Jb'flOOmi 200 m P o

® ¥ 23R E»ET 200mi 300m oo

) » 34 EET EEIT 300m 3 400 m B oo

® 5 4 FETENLILT A00m I 500m B o

B4 g R H 5T 100 m e 3o PU?(1/4")7%“ WHEHEL LI AHEEMNERZHEERAS -
® TR REET - HERDES CRE 2F S T REERELE T o
® TREIREKHKY O F-oHEESARSTRE UEI T REFERELT
® TREIREKKEY O FZHEEDRASTRE LI T RKERLT
o T REIREEY > FrHEEDORSTRE L2 T REERELET
S

S

fﬁ?é}#%g&’ﬁ%ﬁyr’]t‘mm’ BB e
2 2 Uk (m)/H A (m)/ ¥ E (m)4e ™
KMBHO01 = 2708023.347/192591.822/33.294

KMBHO02 = 2708029.923/192584.167/33.556
KMBHO03 = 2706786.595/189276.412/22.546
KMBHO04 = 2708033.314/192593.645/33.713
KMBHO05 = 2707700.408/190679.209/22.173

KMBHO06= 2705241.363/193526.423/32.722
B E B GRER 3-33%P)

B E RBREREE RERSE 26 £ > 2014, ch3.2.2.1) ;
5 R ﬁw&(ﬂ ﬁPF"“&E,a 30 p):

KMBHO04: 2011/03/24 to 2014/01/07

KMBHO05: 2011/12/20 to 2014/01/08

KMBHO06: 2011/03/22 to 2014/02/04

*‘ﬂr(" ) HBER AR T2 p % kE (mm/day) ) TR KK S P L F % A (Www.cwb.gov.tw/V7/climate/) °
() e HEEORS T RIE -

5’; Pl i@ ¢ 3 8 & B 4 g (pressure head)(y, m) » 2 ¥ A ¥ £ 2 3+ 3 £ £

AW A E ks heG+AZe £ 0 KMBHOS & 100m 5 Z ch % % & % 8 (Mgupuos=0) * B

AZgmpros = 33.713 — 22.173 = 11.54
MZxwios = 22:173 = 22173 = 0

R H R R 2 i‘f%fxm]\\*;’ﬁimrs =ik B i
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» KMBHO04(91m+AZgmpros t0 97m+AZympHoss 102.54 m to 108.54 m)
» KMBHO5(92m+AZgmphos t0 95m+AZymphos; 92 m to 95 m)
€ i 4% KMBHO4 £ i #c4; ¢
> A EFREKREKETEG T RET(91to97m)h A -
> % 242K (200t0300m)E 4 42 B (91to97m)iz B H W 3 B EFHR(ILto94m) A G R R B L BB MBI e 2 B R L
Bt B RN By 4 oo
& 4% KMBHOS % il #ic 4} ¢
> EROFTEHERERS GG T EF(92t095m) A e
> KMBHO5 & 7 4 ;* & KMBHO4 2 KMBHO6 P 5 7 F » % 2 @ i 5 A2 r il 3k K chad i iR -
€ &% KMBHO6 % | #4; :
> &3t E B hok k@i % > KMBHO4 2 KMBHOS & 3 % & -k s #ic & o
> A HEBRGOAREESEG LR OR G PO B3 A R KMBHO6 2 R4 3 %2 L HEFEAB G LB LE -

Chiang et al. (2015) [In Chinese: # = 3 ~ 44} & ~ tR4E W (2015) * P F B R KA ¥ i+ A8 * 2 HF LA 2 2 =618 £ (101~103 & B3+ %)
— KMBHO03-04-05-06 % M -k B £ # % p] FY101~103 4 7+ = % % £ > 1 F i | ~Lr*i 7 /¢ % 2 ¢ % 3= SNFD-ITRI-90-302 / SNFD-ITRI-TR2015-

0302 - |

Lin et al. (2014) [In Chinese: #R4L R ~ thfF ~ T G ~ B2 P ~ 2 23 ~ 2 Lo~ 8 5 > s F&fn’ﬁﬂ*\%:‘; BT Bl A FEART RS F
EEE AT CFRESCART S P MG H S BFFE LA I B A PR E o~ % aw(zom, LR R A
BEREFEFLF EEBEA LS FEHEA(101~103 E R F)-HELE S - PP HFL2 > I FBRLFTARGE/SE S 7 432 SNFD-ITRI-90-
321 / SNFD-ITRI-TR2014-0321 - ]
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3HIEBIRY EEBE R BREX A E KBE(Dirichlet-type)i& &4 -
(No-flow)iE5 - HEAIE B2 E R R -

T ERE R AR A ER
A RIRERMNT

;;;;;; ¥
I"' ey ERESL
“““““ ‘i,-? LE_ ERRAUERAFERAERER  HREERAK
3 h =NIEKBE(Dirichlet-type)i# ﬁlﬂ“ﬁ:
C s
...... --"-.q__ i)
..... Brd
r"i' ERIEH2
& | y — BEaRAXERREI(ER)EFRIBEER)
A | s 3 BYTEKEE(Dirichlet-type) BRI HMIE
3 - ol 3 "’[3 - Hit\ ARSI A EREREE -
et 'y Pl
L e Pﬁ - S H
}J - _ _.,.-F

Bl 3-35 K Fo b T kimenv i @R iE
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._‘
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m
S
]

EHMRIEHBI(Heat-Pulse flowmeter) B ZKEK N {EEZE(m/s)

—0—F(m/sec)(KMBHO01)

F(m/sec)(KMBHO02) F(m/sec)(KMBHO03)

—0— F(m/sec)(KMBH04)  —®—F(m/sec)(KMBH05) —@— F(m/sec)(KMBHO06)

Flow rate (m/s); positve value means upflow, negative value means downflow
-5.00E-03 0.00E+00 5.00E-03
0.0

KMBHO02

KMBHO03

1.00E-02

KMBHOS |

L (m); the length from the top of casing down to the mearsurement point.

i 63R/NERIR T ZRE =

600.0

—-0.001m/s £ +0.001m/s

SNFD-ITRI-DB2015-1119-XXX.xIsx

Bl 3-36 © K ® il # ficinig 2 Rl % Bl
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* o o

kY

The original objective of each borehole drilled in K area is planned to verify the major water-conducting feature speculated by RIP
interpretations. Therefore, many fractures are expected to be detected in these boreholes

Any two of KMBHO1, KMBHO02, and KMBHO04 are around 10 m distance, and they are designed to identify the altitude of the TaiWuShan fault (F1)
around 450 m depth. The F2 structure is also identified in these three boreholes around 320 m to 350 m depth.

The location of KMBHO5 is away from the original designed location due to the land accessibility.
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FERHEKNHE (pack-off slug test) BB/ ZKEKIEEEZE(m/s)

@ K(m/sec)(KMBHO1) @ K(m/sec)(KMBHO02) O K(m/sec)(KMBHO03) @ K(m/sec)(KMBH04) @ K(m/sec)(KMBHO5) @ K(m/sec)(KMBHO06)

Double-packer internals :

K(m/sec) of regolith aquifers (<70 m) (monitoring wells from Kinmen County WaterWorks)

Him K15m K2m H3m A30m <100m © 500m

K(m/sec) (in-situ pulse tests in intact rocks )

1.00E-11 1.00E-10 1.00E-09 1.00E-08 1.00E-07 1.00E-06 1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00

KMBHO1 .

Depth (m)

KMBHO03 o -

H

Lin etal. (2012c): SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290
Lin etal. (2013): SNFD-ITRI-90-320 / SNFD-ITRI-TR2013-0320
Yang et al. (2007): SNFD-EEL-90-248 / SNFD-ITRI-TR2007-0248

]

0

KMBHO04 . °
’ 100

200

- 300

KMBHO6 I .

) 400

) 500

7 A g
Xo o iy X
X X
X
B X X
] X
<® <o 4
A X X
BRI
A X
cae ¢ © 53 Xy
(] An X
B X
X u X
A
> @ =P X
A X
A = X X
® B A
]
Kave Maxy Ming
KMBHO1 5.52E-07 1.20E-05 4.10E-08
KMBHO02 4.18E-07 1.77E-05 3.00E-08
KMBHO03 9.60E-06 3.32E-05 4.52E-06
KMBHO04 1.35E-06 1.07E-04 2.80E-08
KMBHO05 2.03E-06 2.24E-05 2.63E-07
KMBHO06 4.83E-06 3.10E-05 9.20E-07

600

(Lin et al., 2012c, ac3p47; Lin et al., 2013, ch3.2.2&c3p33; Yang et al., 2007)

Bl 337 KR i #RAMY k4 BEHEEER A F F2
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HE

¢ £ KMBHOS # » A M k4 @ % ¥ (Lin etal, 2012, ac3p47) & & P JEF A N4 d § LB 2 0§ -

® HHUFELAFURIDHAWKE  m2F 9KEHE LY #5% @Y EFRFCR &a f3 2 #KiE ] * 10° m/s (Lin et al,, 2013, ch3.2.2) » & * 3
FRRE LB kS RE% E(32%x107 m/s) (Yang et al,, 2007, ¢3p15) °

® 4t pREETHRESET k4 BEGHEEZAN10 m/s T 107° m/s 2 B (Lin et al,, 2013, c3p33) -

Chiang et al. (2009) [In Chinese: # = 5 ~ 3% T4 ~ M % F -~ £ 4 & (2009) - * EfF PR %l 4 Bkt 2 &
A A EMN B (97~99 &F B+ F) -KMBHOG M HFHERE Ak 2 Fitp B LB L FHEFSEHE2 2 i
SNFD-EEL-90-266 / SNFD-ITRI-TR2009-0266 - ]

Yang et al. (2007) [In Chinese: # P % ~ 5144 ~ £ 2 5 (2007) » * P+ BHE BB ARi P I F Al * 2 PR T RE--FLd 2 F LR
% (94~96 # R F)--E Bk Bk 94~96 T R EL L F RN "f #HF /5% 2 P 4 32> SNFD-EEL-90-248 / SNFD-ITRI-TR2007-0248¢ ]

Lin etal. (2012) [In Chinese: hAf ~ theEW ~ &L P ~ #A P ~ F2 5 BT~ M2 b~ 223 304 B FIAA -~ R AE - § b x(2012) 0 7
WG AR RS AR P AL EEEAN AL TR (99101 #F R E)—K BB A S % (1999-2010)F % 0 1 ARG FTUARE/ 2T A4
22 » SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]

Lin et al. (2013) [In Chinese: k4R ~ HRjF ~ E K E ~ ¥F = 5 ~ 9 it 2 55?%* SR s L s B FRT CRBEP C FET B R
WAL ] - AL A~ g R FRESCFRT ~F LA 25 S HmEs R AE NP FEARLE(2013) 0 F B F RE AE REEFAR
BHEEN L EERHE(01~103 # A3 E)—HEXE 5 - PP 2 1 FBRL TG/ SR 27 %3 0 SNFD-ITRI-90-320 / SNFD-ITRI-
TR2013-0320 - ]

FHED L2 J'-lpfbﬁz»--‘zﬁ’é_
?hﬁif”/r’ = —‘Z?"

Ty
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o
-9
e ~
-10 — U T - ¥ (]
- ] *
e L - [} * il *
—
-11
-11 -10 9 -8 7 ]

log(K)

K site upscaling relationship
upscaling by using aritmatical mean

upscaling by using geometric mean
upscaling by using harmonicmean

log(Ku)=0.247log(Km )-7.928(log(Lu)-log(Lm)), R-squared=0.285
log(Ku)=0.027log(Km)-10.208(log(Lu)-log(Lm))}, R-squared=0.194

log(Ku)=0.855log(Km)-1.32(log(Lu)-log(Lm)), R-squared=0.858 J

L, = HEEERRE (m)

Ky, = SHERERKNDEEZE (m/s)
L, = BEERERAPBEZRERE (m) BRRE)
K, —HERBHERREEZKNEBHRE (m/s) BRE)

& ERER: SNFD-EEL-90-243C4P55
R

KMBHO01-02-04:

3m (38 data)

+3.2x 10711 (m/s) (BZEIR)
30m (21 data)

100m (13 data)

500m (3 data)

Bl 338 K% i-p #HMAKF k4 BEHEFAZ L 50
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T4 %k : Chiang et al. (2006, c4p55)

Chiangetal. (2006) [In Chinese: # = 5 ~ HREF &1L P -~ £4 5 (2006) > * B F 2 AR RE P I FA/il * AFEA L =R E--BELY
FEAE(94~96 E AV H)--HFFE B EHGF R RF S EF L I FRAFTHAF/S T 27 43¢ 0 SNFD-EEL-90-243 / SNFD-ITRI-
TR2006-0243 - ]
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SET2(24%)
(N22E/84S)(112, 84)

SET1(42%)
(N61WI89S)(209, 89)

1]
o

DJ’{J 2iiiizuag '::::.'Ij
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38. & H-R2 it EHH
AR HE2Z AR P DERP ST R0 A (& 2-1)¢ > TN F D
5 ik
(1) Section09 2z FH 4 4p % & = cd K o
(2) Section10 2z # T -k Fhd %k o
(3) Sectionll z. 2 & i* B F fed X o

FRE PRl  PEY B * BT E %0 FTREAR

2y ke B Rfe R A FEETFEEG Bk it F N
LAATIATREEFTFAEY Tl OMeEd T3] & 3 k=2 »3f
CERR G 22 ERREA R ORMEREREFN A F i
B a4 o A WP A R R 2 B TR E M (Metz et al,
2003, p266) -

“,f”’E#%%%H’?ﬁ_ﬁv;‘%ﬁ’%’fi“’HT’kﬁﬂ“%‘?%']&t’*ﬂ:ﬁi{%T
kihfak A2 §F B RGEE S W1 EREMrE Ty EHE)Z 2 AR
BE(* E)ERB R TE G ERE AR T AT BB R T
Kt B HEP BT o By LAY 2R MR
- E & ¥ A A iF(INC, 2000, c3p9) -
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HFHEEHRS BRI B AT 12T R R EET SR RF

F
),@E“é-/f’ %5—3%&355% it o
AREUTAFORE KRR TEF L LR ST S
FHAE B TR 2 GEA R A TR P R ED R TS R

v B E R ok i %Y % ) & - 9 Section09 - Sectionl0 2
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® FLHAHKBEYFTALLAES B LAY -
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™
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2 #H A (clay)(Fm 3 & 4k g > 2012, c4p5) ;s # @ >
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dk T & (Si0,>75 wt%)

KMBHO04 2 KMBHO06 4% #r j # 4 2 Si0, 7 £ 7] & # * 70
Wt% i 78 wt%z fF > i & LB @ E o AP s E NP
ML E(Si0,552 wt% X 62 wt%) X A 1 (Si0,=50 wt% : 52
wt%) £ "%

I AR e R ATE R o BEom Si0 7 £ Y AR ¥

o 'f;%"
Py

Sh =
Y
b

AS
v al

=
ALO;E CaOF ¥ 3 £ > P E PR BEH I X IR % ITH
BEF CEMVEOILFIE e URBERE L L RS
Na,0 ~ K,04e Bl Flak i W+ 4.m E R 7 & Mm% o @ 0
HERAEHAREF B e X g B L RFIMORE

(84

~
-
She
-4

IR EAFE G o Rk SRR 2 7 4 F R R B(F

A

AR L E Pk 4:_?»';]%'@15%_?:]% P IR LI o (N TN

x Va4
W 2l s g2 a3 X e A% 5 £ (LILE) > Ba, Sr, U, P 45



BT XL %ﬁ@‘i@%.&g-gﬂa/,}ﬂﬁv%égﬂ’sﬁﬁﬂwpiﬁﬂNb,Ta
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3814, ¢ F FEARFEIAEZRE
# = Section09 =& ¥ 4p 2 #H 4~ 2 = (mineral phases and
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BORHEE 2 H TR A 45 R G P B R EF > 2012 ¢7)
Bh ol BEBEMEEFTEFE Y 2 2 8 RE o
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HAayr CHREEML? GIAAEIERETET NS DTS

-

3-130



Qtz =ER => A
(#ieait)

NER => BEH
(48 E81E)
pd

Vv

(p) KMBH0606
Q: Quartz

|1 F:Feldspar

C: Chlorite

M: Mica

Cal: Calcite F

500

cm CF wp |F cal ©
LT T

0 10 20 30 40 50 60 70

0

(q) KMBH0606a
Q: Quartz

1s00||  F:Feldspar
M: Mica
Cal: Calcite

(r) KMBH0606b
Q: Quartz

1500 F:Feldspar
Cal: Calcite

Cal, Chl,
Se, Clay

2 , 3 #38 S
Nt { .

f‘ﬂ.EE ; SE : gﬁga ; QtZ : Eﬁ ; Chl : ﬁ;h:l__’E 0 10 20 30 40 50 60 70

Bio : BESf ; Pl :

Bl 3-44 1 K% 7= jil # -~ 2 F4p & XRD » 47 5 %

3-131




T # k& : Hsieh and Lin (2012, ac4p20-22)
Hsieh and Lin(2012) [In Chinese: # @ P ~ R EF(2012) > * B F 2 B % RE P 3B * FFUA LT HE LY 2HFEN L —K®EH
EHECHF B ABP AN I PR TR A/ST A7 432 SNFD-GEL-90-288 / SNFD-ITRI-TR2012-0288 - |
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T4 % & : Hsieh and Lin (2012, ac4p38-39)
Hsieh and Lin(2012) [In Chinese: # @ P ~ R EF(2012) > * B F 2 B % RE P 3B * FFUA LT HE LY 2HFEN L —K®EH
EHECHF B ABP AN I PR TR A/ST A7 432 SNFD-GEL-90-288 / SNFD-ITRI-TR2012-0288 - |
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3.82. ¥ ToRILE BN
K % 750 # R %238 k¥ 7 k(<50 m)2 jF & # T kF
(KMBHO1 i KMBHO06)(<500 m)&k otk (B3 2 B H)A4 7% %
(W B % > 2012 > ac4p44 to p45) > 4 B 3-46 #r7 o
# = Section10 sy T RGRFF R o BB p A F A 1999 2
2010 & # B » 44 K% KMBHO1 - KMBH0O3 - KMBH04 - KMBHO05 %
KMBHO6 % 7 ¢ & Fge 2 1 & B4 9T (7 chd T REHEE LT
Bk (FhEFE 020120 acd) s BH G E 2 AR 0 fj e
® B 347TEP KFHRFEF T REHRI LZZ HEEKEELRE -
® B 348 P 4rfm T K% THEFRHFRSO F o
® Bl 349 KFFAS T REREMRAY > NAHERLFTEE
(ede 2 ~F PEBRIL =R ER -~ KRBR)EFF DR & & o

Bt b T v gL Y 16 i 2 ERAMY 0 2B 18

B TRk BEEAEE) DRI LFAFLE R (2 3-2) &

B FEAR > 44 2 300 m 3 400 m >~ 400 m X 500 m -~ 300 m %

500m % 3BFRFRDTIERF (L 33w flisdpMeag o
K% T oRFHFEFErT

® KuXAE¥ T R(<50m)spH 5 43 4.6 3 7.1(K 3-46) ( Liu
et al, 2008, p378) » i# & # T k(50 m & 500 m):h pH & ¥ 4 **
6.29 1 9.76 (% 3-2)> ¢ > pH % & # F ~ (4.6 = 9.76) » ¥ 7

H pH ¥t 4 32 3 5 S& A5 ANTHEE R FIXAmAS
i 8o

® K %k T-k(50m I 500 m): Eh ¥ 4 * —0.48 volts %
+0.35volts (% 3-2) &4 a 3 » §FA %3 400m P » K % iF
K ¥ T ok e it iR R %k 8 (ER<O) o
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® K ®¥ ToRFDE B TR SF (R 3-19 ¢ 5 KMBHO1 =

KMBHO06) » # # T -k & 500 m iF & B » /K FF i3t & Rk i 5 (B
3-50) o

d B 3-50 7 P OB R =t & & L ) ¢h KMBHO3 2 KMBHO5
ok i 2 P oRE 2 =2t & ] éh KMBHO1, 04 2 06 h-k Fj P
M2k & F8+w s LRSI AERNETIPAHERF
¥4k p % F % f2(Liouetal, 2009, p1575) ;s = F chk ik > &

Fle @A LA e Rt - X APFE FE ke T EA e

fb

b

=)

<l

NRREFWEM)RSED ST F (FREFE 0 20100 c4pll) e
I R EOAPREEET KR TkEDLE KRG X K(E
3-51) (+kEF % > 2010 > c4p12) -

Pochip AL S% T EF A TAREERT T JRE
F@mi R RY ok p o Aw TP 0B g (Liu, et al, 2008,
p379&p380) - ¥ ¢t > d g TR BB F RS T &P D
RPEM G mREFZEA R >FEE ERARBRPRES ORKET L E
£ F % f# 3% M (Liou, etal.,, 2009, p1575&p1585).

d 2 K % F A KR ad+ k& Ak > Flob o (IR R Erar+ 2
FE K F R B ",% 7 KMBHO1 z 300~400m %2 400~500m
KR P A & R ACagq = ANag (B 3-50) A7 § 85 2 $ F e v
fefh b o BRI R REIRER ORI T RS P R
Forward ion exchange: Ca*? + Na,Clay = CaClay + 2Na*

Reverse ion exchange: 2Na* + CaClay = Na,Clay + Ca*?

e F Mok P e & R TR (R 3-52) 0 F 4 4

(@) %7 * kimi Na g+ @ > K F 4T DFg T KRBT
vy ggs k(B 3-52(a)); b4 albite gk it~ %
CRE A

(b) =™ A hFEk ¥ T RHEITRERT LT §F Pk (F
3-52(b)) 5 = #& & % i -k # (KMBHO1, 04, & 06) 1+ 4 ] -k
# (KMBHO03 & 05) { P & o
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(¢) = @& Lt flz FA »+ Tk (KMBHO3 & 05)914F 2 4% & 5
ER R R 6 2R FFRGBRE BRES W
T g AR BERT o blded v @S 2 (B 3-52(0))

() TBHE P F B e r P REEGEDE) EaHAF P mE VR
FI R A BRI FE o T PP e
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BooiEa P RFHEE BRI F R N

kTR BB SRS GET &) BlE T i

Al E
(¥
frt.
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¥_smectite #f 7 saponite ~ nontronite ¥ -
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EEM T OK(EH R ENERR) RE MK ERUR)

Pras

Prsumati Pumping B
ool O

ey

m Group1  ® Group 3-2
A Group 2 ¥ Group 3-3
# Group 3-1 [ outcrop rock

7|

32 -14 9.8 438 93.3 47.4 15.0 49.5 7.1 26.8 3.7 0.77

31 -339 8.6 345 71.0 34.6 9.9 36.0 3.6 15.1 1.6 0.43

> EBHTK(EEEINE) - 1sEEESIFAELiu (2008)
> FBHTOKGEIENE) - 7AEEEBKMBHO1, KMBHO4FIKMBH06 (300 mZE500 m)

R : Liou (2008)
J& : SNFD-GEL-90-290

Bl 3-46 1 K % & B 2 /7 A& ¥ TR
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LR
® Bk H TR(<70m)kF o B A %% ok # (Liuetal, 2008; WRA, 2005, t3.1-1 and t3.1-2) -

® FA» T k(300mto500m)-kF > B~ A 3t p o3t % K (Linetal, 2012, ac4p4l) -

$ O FIAAL ~ RAME - F R (2012) 0 ¥

Lin et al. (2012) [In Chinese: +kF ~ R4 R ~ & 2 P ~ R P ~ F 2 5 ~ B T4 ~ M2 L~ 32 3% 58
921)?%’155[11}&%?"'1’*4{.{”/?’ ARSI 3

FP T RRE RS ARE P IEALT BEEA AR TR ER(99~101 E AP E)-K B2 3 2 % (199
%2 » SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]

ES

Liu et al. (2008) [Liu, C.-W., Jang, C.-S., Chen, C.-P., Lin, C.-N., and Lou, K.-L. (2008), Characterization of groundwater quality in Kinmen Island using
multivariate analysis and geochemical modeling, Hydrological Process, Vol. 22, pp. 276-383.]
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> BEF#HF

(V) in PO

KMBHO3 in POZ (packed-off zone) = 478.74~480.86m ; 2006/05/23~2006/05/25

Resdo (V) in POZ — Pressure (dbar) in POZ - 380 = [EC miSicrm) in POZ - 1]°10 —— [pi in POZ - 110

Waler pumpir rte fom POZ - 1.2 liter lour ; 28§ lter day
=M Wter pumping cyele: OnTime = 60 sec ; OffTime = 60 sec
Total volurne of waes be punep cut rcm the POZ - 67 les

st it of groundwater quality Recommendod value
inPOZ for sampling in POZ

Pressure (hary, o, BC ()

KMBHO06 in POZ (packed-off zone) = 498.5~501.0m ; 2009/06/24~2010/01/11

SRV, SHE) s POZ@500wm b (mV, SHE) s POZ80Ow
500 == (pHl 1n POZ - 7)*200500m ol in POZ - 7)*2000m
= [BC (mSkn) in POZ - 0.2]*508500m [BC (mSkom) ia POZ - 0.2)*5000m
= Temp(T)@500m Temp(T)@0m
495 500 140
1316; 400 Water pamping cycle: Oa/Off time = 10/10 min ; Water pumping force = 2-2.5 kellcm*2
E 490 Water pumping rate from POZ « 80~170 milli-liter/cycle ; 0.24-0.51 liter/bour
Pulse Test Slug Test 300 Total volume of water be pump ont from the POZ = 1158-2461 liter( 4826 bt )
% 485 200 |7 T T T T
= 100 Hpw =077 by - 0.67 =001 + ol = 10,12 0
g 480 En =-305.6 m¥ 2500wy [Bh--2665m7 | [EA=-3545mY BN =271 m¥
. 0 HEC =0.3007 mSkm [~EC =0.3529 mSim [EC = 02939 mStem [BC = 0.2304 mSkm [BC = 02076 mSk:
£ s 2 g0 Hrem-not Temp = 2900T | Tomp - 10T | Tomp = 124T | Tomp =
® g = —
8 an0 ¥ aig
e & 1 dovabale pH seasor duft
7 485 a 4o T i smstoce pHl sensor i
8 500
o 460 600
@ 455 100
800
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time (sec)

pH , EC(mSlcm) , Temp('C)

Bl 3-47 K %3 R A 3 ToRB 1 B2 A ETRE
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SR EF K B P IERI R P HEA 2 TR R R o B RS B @R b S H R RR SE Tk (Lin et
al., 2012, ac4p3) -

HEEP OB TR0 FE(F FIRERE ToRURE SN g 1/4 PUFRIIH 4 FARERELSIHERALRT % 8 & 0 R4
FIA A s Tk~ ERY -

HEAPFAACFRERE P NB AT RMERM ST RZEA kB - ERA - FFPERTE B FEERHFA DRARTEBET R
F G I O S A S

BRFHE TORPHEW 3 PR FRF3 R ERMEMA NS TR E L P HEEPF TR @ EREHFGLAERLEE  EREFR 0 ]
% . pH=4+0.2, ECZ +3%, Redox= +20 mV -

* & &6 o o

o WL RBAFFHEN I - FE ARG BEZ 2888 ARPEE  AFREFTHRT AT
Lin et al. (2012) [In Chinese: +fF ~ tR4ER ~ &+ P ~ #A P -~ F 2 5 % T4H ~Mm=2 L~ F 23 ~§K?1.xﬁrk S Kl Az s sRAE S F R E(2012) 0
9 a

PR RS RV EAREL AF LA AR TR (99~101 £ B E)—K BB A F % (1999-2010)% %k A AR A FHRA/ o P4
22 > SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]
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T4 kR ¢ Lin etal. (2012, ac4pll)

Lin etal. (2012) [In Chinese: RAf ~ theEW ~ &L P ~ # AP ~ F2 5 BT~ M2 b~ 223 303 B FIA4 ~ RAE - § b (2012) 0 7
WP R RS Rl A EAT EFED AL TRFA(99~101 E R E)-K BB A R (1999-2010)% %k 0 L AR FTAARE/ ST 4P &
3 > SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]
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@ KMBHO! in PO (packed-olf zone) = 351.1-354.1m : 2003/04/12 (d) KMBHO3 in POZ (packed-off z0ne) = 94.14~96.26m ; 2006/04123~200604/24 &) KMBHOS in PO7 (packed-off z0ne) = 93.99-06.01m ; 2007/01/16-200701/17 () KMBHOS in POZ (packed-off zone) = 127.5-130.0m; 2008/07/05~ 200807106

‘ REDOX (mY)mPOZ — Pressure (dbar) in POZ- 300dor @ pH*10n POZ

Redar (V) in P07 — (Presswre (dba) in POZ- 3110 ——[pH in POZ- 73010 — [EC (mSlom) in POZ.- 03172 Redox (mV) inPOZ  —— [Pressure (dbar) in POZ 4010 ——[pHin POZ- §]#50 ——[EC émSems) in POZJ*10 ‘ ‘ Redox (mV, AglagCl) inPOZ —[Pressure (dhar)in POZ 30]  ——[pHin POZ- 7115 ——[EC (mSlcm) in POZ- 0.2°100 ‘
100 . erte fom POZ 3 e 1o 1000 10 1000 bl 1000 10
Vater pumping rate from POZ ~ 3 liter /day; . . L Water pumping rate from POZ ~ 6.96 liter /hour; 167liter /day W, - On/Off fime = 60/ W ing force: o2
800 Water pumping cycle: OnTime = 1 min; OffTime =29 min 90 0 7“‘““ pumping rate from PT‘)Z ~ 86 liter ’}'O"f=20f' lter oy ] ar . Water pumping cycle: OnTime =60 sec ; OffTime =90 sec | ) ] 'alerp unping eyck: On Off Il‘me o E’?rm : ‘me{pumplfu, fmi ; e
-l - . Water pumping cycle: OnTime = 40 sec ; OffTime =60 sec 800 Packer inflation Y = ) o ‘Waer pumping rate from POZ ~ 300 milli-liter /cycle ; 9 liter fhour ; 216 liter /day
Recommended | Water from o 5 Total volume of water be pump out from the POZ =157 lter ] Total voturae of water be punp out fom the POZ = 160 lter Paker inlation.  Total volume of water be pump ot from the POZ = 162 lter {9 times val. of POZ Packer defltion | 1y
60 value for POZ deeper zone 0 5 1 — | a0 =~ 5 o
! (KMBH01-2) ! i 6 “‘e 2
10 T— 0 E 0 E
N 1 I § 1 alue 180 §
5 200 |— Packer inflation — — - Packer deflation | ) 3 5 3] 9 In-situ monitoring of groundwater quality lf{eﬁ?ﬂﬂﬂéﬂdfd\alue S
. . " @ & 200 A N — forsan POZ + ‘
5 Power shout-dovn | g = P in POZ during purging (K 1 =
z ~ & 2 0l4—— Insiumoniorizeof groundwaer quaty Recommendedsalue — 3 S 0
= O z = | in POZ during purging for sampling in POZ 2 = E [Tt T T T T T T T T T T T T T T T T T T < kS
2 s E o by g 2 om 2
Z | O 1 R 3w F
1 ﬁ am | L1 0z 40 In-situ monitering of groundwater quality Recommended value | a0 @ _f
] | I | in POZ during purging for sampling in POZ E] 2
i 0 ) 40 (B 8 40 ot
- o ! [ . — =~ 2
) o 1 0 = —r 800
| A
0 -1 - — 1y 4o ‘ ‘ L1 10 T T T S S S
0 500 1000 1500 2000 2500 3000 3500 4000 0 20 400 600 800 1000 1200 0 200 400 600 800 1000 1200 1400 0 100 200 300 400 500 600 00 800 900 1000 1100 1200 1300
Time (min) Time (min) Tirne (min) Time (min)
(b) KMBHOI 1n POZ (packed-off zone) = 489.1~492.1m + 2003/04/15~2003/04/23 (e) KMBHO3 in POZ (packed-off zone) = 478.74~480.86m ; 2006/05/23~2006/03/25 (h) KMBHO3 in POZ (packed-off zone) = 258.49~260.51m; 2007/01/24~2007/01129 (k) KMBHO6 in POZ (packed-off zone) = 278.0~280.5m ; 2008/07/15~2008/07/17
REDOX (nV)inPOZ_— Pressure (dbar)in POZ- 400hr W ol POZ | Relo V)P0l —Posue () P03~ [EC(oSlen) nPO2- 110 ——[pHin P02 610 [ Relo@V) Rz —[resuwe @) inFOZ-I00/25 ——[pHin FOZ-§]115 ——[EC (Sl n POZ 2120 [ RedooiuV, AgAgCin PO —Presure (ha)nPOZ-175] ——[pin POZJ'6 ——[EC (Sl in POZ- 01100
1000 — 10 a0 1® 1000 - - - — » 1000 0
“ Packer inflation Water pumping rate from POZ ~ 11 liter /day; g Water pumping rate from POZ ~ 1.2 liter fhour ; 28.8 liter iday Packer inflation t:;m pmnp!ugrale] rf‘}')i?07 :(:3; fer g‘;ﬁr ’ 6_]].1% ay Water punping eycle: On/OITtime = 60/60 sec : Water purping force: ~ 6 kef /er'2
: Water pumping cycle: OnTime = 1 min; OffTime =9 min . ) Water pumping cycle: OnTime = 60 sec %0 300 T ::r Plilmplngfnyc ¢ e me = ﬁs Ec'h szm __jg 61'% 800 ————————Water pumping rate from POZ ~ 120 milli-lter /cycle ; 3.6 liter /hour ; 86.4 liter /day —————
5 200 Tota volme o water b punp vt from te PO =67 e . ofal volume of water be pump out from the POZ = 46.6 liter 0, Pjsm_kef inflation  Total volume of water be pump out from the POZ = 144 liter (8 times vol. of POZ ) Packer deflation| 1,
: wy oo P oW 5
% 0 - g =
: 0z A0 0 E 40 0 7
£ N = o ; N . . - Recommended value 80 3
= = 60 % =M o] 0w — In-situ monitoring of groundwater quality for sampling in POZ @
g s N0 oo oo e e e e e e mmmmmmmmmdccoooooIIIIIC Jr—— : £ _ 3 ' in POZ during purging ) };\[I'iHP o =
0 Recommended Power shout-down 00 T = 9 ja S [ adjust water pumping rate | ! 0 = s 0 o o =}
L2 A g £ 40 ! In-situ monitoring of quality R ded value T < :— T ! 5 E e e e T
) 013 VED = L g i N . 3 - <
-0 (RMEHOL-3) KMBHO-4 Q = | in POZ during purging for sampling nPOZ ] 49 ) 3 M . In-situ monitoring of groundwater quality — Recommended value 5 220 I "~
X e | — - : . 5 s in POZ during purging forsmplinginPOZ { 40 & & 035
“0 [ r/ [ L3 a0 LT 403 00 (KMBHISW2) g 40 2
i I L i ! L 7 : 7 7
500 N % Nl 1 n £ N H—— — t . & 50 5
1 1 (| & ' F 0 = &
. O — o — ' E— ' )
-800 10 1 | 10 500 i 800
1 | [ } | | i
s
100 - . . R - 0 A0 - - . ‘ - - 0 -1 : = - - : - Uy A0 7 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 0 1000 2000 3000 4000 5000 6000 7000 8000 0 500 100 1500 200 230
Time (min) Time (min) ‘Time (min) Time (min)
(@ KMBHO4 in POZ (ecked-off zone) = 269.0-271.0mm; 2004/10/27~2004/10/28 (f) KMBHO4 in POZ (packed-off zone) = 344.5-346.5m; 2004/11/1~2004/1113 (i) KMBHO in POZ (packed-off zone) = 498.0-500.0m; 200/11/3-2004/11/5 (1) KMBHOG in POZ (packed-off zone) = 498 5-501.0m : J008/07/20- 200807722
Redo(a)in P07 =Pt - )8 PO | [ Relom) P02 —a-Fesore ain P2 2)dba_—8-pfinPOE | Rodos (uV)inPO2_—~Prsue (ba)in PUZ- M0 dhor 8- POZ [ Redonmd, AgheQinPOl —[Prourcdbu) m POZ- 5]~ pinPO)"6 ——[EC (wSkm)inPOZ- 0311100 |
1000 100 1000 100 1000 100 1000 mw
0 Packen nflaion Waler pumping ate from POZ ~ 173 lter /day; ‘ Packer delation— 90 a Packer inflation Waler pumping et from POZ ~ 20 lter day; Packer deflation % 20 Packer inflation Water pumping e from POZ ~ 28 ler /day: ) Packer deflation % Water pumpine cycle: On/OFF fime = 60/6D sec : Water pumping force: - § kef em'2
‘Waier pumping cycle: OnTime = I min ; OfiTime =4 min Water pumping cycle: OnTime = | min ; OffTime = 1 min i Water pumping cycle: OnTime =1 min ; OffTime = 1 min 800 Water pumping rate from POZ ~ 84 milli-Jiter /cycle ; 2.52 liter /hour ; 60.48 liter /day
0 Power shout-dow 50 & %0 0 @ pg;kﬂ Total volume of water be pump out from the POZ = 132 liter ( 7.3 times vol. of POZpycker deflation 1 100 .
) o]
10 LN (e 0 e .- =
] e A 0 g 40 0 40 a0 2
‘ Il z S I N Stop L
N0 6 = M 0 = MW puping ] i In-situ monitoring of groundwater quality Recommended value | i
5 N g 5 g N 5 in POZ during purging for sampling in POZ =z
2 0 2 ? 0 fataasesiRity - L E 0 O —— 1 s I (KM 3 @ :
= F] M | Recommended | Stop = M ] » i ] =
£ - ) — 2P g 2 & a0 — Rec -
:i L f é U | value for POZ | pumping g 0 ] value for POZ ] e
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) 7 40 ) 07 40 | [ g
600 0 ! 0 40 | i o 0 e 4
! ) ! (B0 | 0
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<’k F (Faure, 1991, p442) < Stiff B -
tumm and Morgan, 1981, p567) 4 f# 10 % & Stiff & -
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Faure (1991) [Faure, G. (1991), Principles and Applications of Inorganic Geochemistry. Macmillan.]
Stumm and Morgan (1981) [Stumm W. and Morgan, J.]J. (1981), Aquatic Chemistry, 2nd ed. John Wiley and Sons.]
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e

® - PR K%R¥ FRZ2 1999-2010 # # 4 + 2 = % K (Lin et al, 2012, c4p9) -

€ 7R :ipHZ2 Eh2 3DAR Z B dkfpei-i*8 %% (Linetal, 2010, c5p10&p11) -

€ - !} Bl i Piper diagram(Lin et al., 2010, c4p13) -

® L TR :iiFk %M %E(WLinetal,2010,c4pl2) -

Lin et al. (2010) [In Chinese: +hjiF ~ &1 P ~ > 5 ~ H4&ER - 5;"'3% B~ T AL MY L~ BRI (2010) 0 * P R ALY AR EBEAS P
A EETEHERO7~99 # A+ F)—K FAMe FMAWS S FFL > T RN FHRF/s T 27 %3¢ SNFD-EEL-90-273 / SNFD-ITRI-

TR2010-0273 - ]
Lin et al. (2012) [In Chinese HE CHRER - &I P AR F2E CETR M L 22T e d e BT ERE R (2012) 0 7

2N

PR A R T EBAS EAEA A B TR R (99~101 £ AP F)—K ‘spé’aﬁswc(w% 2010);& B IFBREFTHAA/ST P4
22 SNFD-GEL- 90 290 / SNFD-ITRI-TR2012-0290 - ]
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TR

& KFEKBEFHERR LT E 320

¢ R ANatvs.CITR Y R B R p ik Nadgs ko 4 H L KMBHO3 2 KMBHOS5(* #
A R)eh Rk B oo B 4e: weathering of albite, # #t+ 2 4 2 4 sdh g+ o

¢ "Fﬁ?[Ca”]*:[Ca+2]+[Mg+2]—[504‘2] [CI"]vs.[Na*]. = [Na*] - [CL” ]ma\#ﬁﬁ?] %i;"-l o T A
FRETGERE G B B AR R TR LT R E - £ 2 £ KMBHOL, 02, 04
& 06(‘,“1?\';1!5'11';"])0

¢ - PR A =R S N

calcite, dolomite 2 gypsum 0T =3 j2 > Pl HE A F R 5 1 B ° &+
PR DAE S Lk T g A s R 2tk p 2t gypsum fh AR R R
S ED i A U
® - FENRBRLNE:
(1) For [Nat*]ws. [CI"] plot (Jacob et al., 2014, p10/17; Rajmohan and Elango, 2004, p51&53 ;
Srinivasamoorthy, 2011, p21):
(a) Slope=1, assuming all [Na®] and [Cl"] are from meteoric NaCl
(b) Data in the upper zone means that there is additional source for[Na'], e.g.
» weathering of albite
> forward ion exchange (Ca*? + Na,Clay = CaClay + 2Na™*)
(2) For [Ca*?],vs.[Na*], plot (Rajmohan and Elango, 2004, p58):
(a) Slope=-1, assuming the cation exchange reaction is in equilibrium.
(b) [Ca*?]. = [Ca*?] + [Mg*?] — [SO;?] — [HCO5]
(¢) [Na®]l.=[Na*]-[Cl7]
(d) Data in the upper zone means that there is additional source or sink for[Ca*?],, e.g.,
» weathering of silicates containing Ca a/o Mg elements
» shortage of Na,Clay
(e) Data in the lower zone means that there is additional source for[Na'],, e.g.,
» additional source of sulfate or bicarbonate.
» shortage of CaClay
(3) For [Ca*?]+ [Mg*?]vs.[SO;?] + [HCO3] plot (Jacobetal.,, 2014,p10/17; Rajmohan and Elango,
2004, p57):
(a) Slope=1, assuming all ions listed in the X and Y axes are from the dissolution of calcite,
dolomite, or gypsum
(b) Data in the upper zone means that there is additional source or sink for [Ca*?] a/o
[Mg*?], e.g.,
» weathering of silicates containing Ca a/o Mg elements
> reverse ion exchange (2Na* + CaClay = Na,Clay + Ca*?)
(c) Data in the lower zone:
> forward ion exchange (Ca*? + Na,Clay = CaClay + 2Na%)
» additional source of sulfate a/o bicarbonate

B 5 [Ca*?] +[Mg*?]vs [SO;?] + [HCOs]ch » % Bl » % -k 3 % ¢ 147 3
: :g"*,gfg#m—r,?
2 22 p

%+ calcite, dolomite

Jacob et al. (2014) [Jacob, N., Modreck, G., and Van, T. G. (2014), A Comparative Hydrogeochemical
Study of Granitic Fractured and Alluvial Channel Aquifer Systems, Global Journal of Science
Frontier Research: H Environment & Earth Science, Volume 14, Issue 2, Version 1.0, Year 2014.]

Rajmohan and Elango (2004) [Rajmohan N. and Elango, E. (2004), Identification and evolution of
hydrogeochemical processes in the groundwater environment in an area of the Palar and Cheyyar
River Basins, Southern India, Environmental Geology (2004) 46:47-61.]

Srinivasamoorthy et al. (2011) [Srinivasamoorthy, K., Vasanthavigar, M., Vijayaraghavan, K.,
Chidambaram, S., Anandhan, P., and Manivannan, R. (2011), Use of Hydrochemistry and Stable
Isotopes as Tools for Groundwater Evolution and Contamination Investigations, Geosciences
2011; 1(1): 16-25.]

3-151



% 32 KRFAS T RRTA RS

Item Unit Value Value Value Value Value Value Value Value Value Value Value Value Value Value Value Value Value Value Value
Sample No. " KMBHO1- | KMBHO1- | KMBHO1- | KMBHO1- | KMBHO1- | KMBH04- | KMBHO04- | KMBH04- | KMBHO04- | KMBH03- | KMBH03- | KMBHO03- | KMBH05- | KMBHO05- | KMBH06- | KMBH06 | KMBH06- | KMBHO06- KMS
W1 W2 W3 W4 W5 W1 W2 W3 W4 W1 W2 W3 W1 W2 W1 -W2 W3 W3A
Depth m 195.1~ 351.1~ 489.1~ 489.1~ 371~ 54.5~ 269.0~ 344.5~ 498.0~ 94,10~ 389.94~ 478.74~ 93.99~ 258.49~ 127.5~ 278.0~ 498.5~ 498.5~ 400~500
198.1 354.1 492.1 492.1 40.1 56.5 271.0 346.5 500.0 96.30 392.06 480.86 96.01 260.51 130.0 280.5 501.0 501.0
Temp. T 26.01 28.89 31.42 31.42 23.198 23.53 27.33 28.71 31.49 24.041 29.442 31.136 24.481 27.695 25.436 28.478 32.164 32.019 31.703
EC mS/cm 0.292 0.376 0.321 0.333 0.271 0.353 0.417 0.438 0.343 0.4009 1.3584 2.1239 1.1186 2.0313 0.2772 0.2784 0.3239 0.2804 0.320
pH * 6.29 6.92 9.76 9.44 6.71 7.5 8.66 8.42 9.22 7.64 8.09 8.19 8.35 8.83 8.43 8.12 8.24 8.23 8.978
Eh(shE) mV 346.2 -13.7 -476.3 -478.3 154.1 67.8 -189.1 -353.5 -333.4 -136.8 -346.3 -351.0 -12.2 -436.5 -182.2 -349.3 -402.1 -316.9 -401.4
DO ppm 0.23 0.02 0.06 1.76 0.03 11.64 1.4 1.61 0.58 0.04 1.46 2.52 0.08 0.95 1.41 2.55 2.78 3.01
DO(well
logging) ppm 0.04 0.035 0.09 0.09 1.16 0.68 0.05 0 0 0.18 0.03 0.04 0.17 0.05 0 0 0 0.04
HCOs3- mol/L | 6.15E-04 | 1.11E-03 | 7.64E-04 | 8.85E-04 | 8.72E-04 | 1.12E-03 | 1.44E-03 | 1.53E-03 | 9.21E-04 | 2.34E-03 | 7.65E-04 | 4.74E-04 | 4.10E-04 | 8.52E-05 1.49E-03 | 1.44E-03 | 1.41E-03 | 1.53E-03 | 1.10E-03
CO32- mol/L 6.67E-05 | 2.67E-05 4.67E-05
PO43- mol/L | 3.26E-06 | 1.79E-06 | 3.16E-06 | 1.95E-06 | 2.28E-05 | 9.63E-06 | 2.47E-06 | 1.47E-06 | 1.05E-06 | 4.00E-06 | 2.16E-06 | 2.42E-06 | 3.79E-06 | 1.79E-06 2.05E-06
SO42 mol/L | 1.30E-04 | 1.09E-04 | 1.35E-04 | 3.64E-05 | 9.37E-05 | 1.41E-04 | 1.56E-04 | 1.51E-04 | 1.56E-04 | 5.21E-06 | 5.52E-03 | 8.64E-03 | 5.73E-03 | 8.22E-03 1.15E-04 | 5.90E-05 | 8.40E-05 | 5.23E-05 | 9.28E-05
HS- mol/L | 1.25E-07 | 9.36E-08 | 6.55E-07 | 8.27E-06 | 9.36E-08 | 2.81E-07 | 1.87E-07 | 2.18E-07 | 1.56E-07 | 4.05E-07 | 2.18E-07 | 8.11E-07 | 1.56E-07 | 2.15E-06 3.03E-06
NOs3- mol/L | 2.74E-05 | 6.45E-06 | 4.84E-06 | 5.65E-06 | 2.26E-05 | 4.03E-06 | 1.13E-05 | 1.05E-05 | 3.31E-05 | 6.45E-06 | 2.34E-05 | 9.68E-06 2.42E-06 1.45E-05
NOz2- mol/L | 4.35E-08 | 4.35E-08 | 3.26E-08 | 2.17E-08 | 1.72E-06 | 1.01E-06 | 2.17E-08 | 5.22E-07 | 1.52E-07 | 5.87E-07 | 2.83E-07 | 4.78E-07 | 3.91E-07 | 2.61E-07 6.52E-08 6.79E-08
NHs'N mol/L | 1.10E-04 | 2.64E-06 | 5.23E-05 | 2.73E-05 | 8.51E-06 | 1.64E-05 | 3.14E-05 | 2.23E-05 | 2.26E-05 | 1.12E-05 | 2.32E-05 | 1.29E-05 | 3.46E-05 | 2.06E-06 1.29E-05 5.87E-07 | 2.57E-05
Si02 mol/L | 8.40E-05 | 9.43E-05 | 9.58E-05 | 7.70E-05 | 9.97E-05 | 1.68E-03 | 2.28E-03 | 2.27E-03 | 2.14E-03 | 6.72E-04 | 2.60E-04 | 2.36E-04 | 3.43E-04 | 2.88E-04 5.43E-04 | 5.54E-04 | 5.84E-04 | 5.58E-04 | 6.90E-04
F- mol/L | 4.84E-05 | 4.37E-05 | 1.03E-04 | 1.38E-04 | 2.74E-05 | 1.87E-04 | 1.68E-04 | 1.95E-04 | 1.93E-04 | 8.89E-05 | 1.67E-04 | 1.72E-04 | 2.52E-04 | 3.78E-04 2.29E-04 | 2.59E-04 | 3.17E-04 | 3.05E-04 | 2.11E-04
Cl- mol/L | 1.28E-03 | 1.22E-03 | 8.69E-04 | 6.38E-04 | 1.13E-03 | 1.47E-03 | 1.42E-03 | 1.34E-03 | 1.07E-03 | 1.16E-03 | 2.62E-03 | 3.26E-03 | 1.45E-03 | 1.23E-03 8.80E-04 | 7.02E-04 | 8.18E-04 | 8.86E-04 | 8.55E-04
Fe mol/L | 1.04E-05 | 1.38E-05 | 1.13E-05 | 2.86E-06 | 2.33E-06 | 1.78E-05 | 1.28E-05 | 1.36E-05 | 9.13E-06 | 8.59E-06 | 9.49E-06 | 9.13E-06 | 7.16E-07 | 7.16E-07 1.20E-06 | 3.13E-06 | 1.07E-06 | 1.56E-06 | 5.18E-06
Cu mol/L | 1.05E-07 | 1.18E-07 | 7.26E-07 | 5.67E-08 | 6.92E-08 6.30E-08 4.72E-08 | 6.30E-08 3.15E-08 | 4.72E-08 2.76E-07
Caz+ mol/L | 4.89E-04 | 6.69E-04 | 3.62E-04 | 1.48E-04 | 4.02E-04 | 7.15E-04 | 4.96E-04 | 5.68E-04 | 1.98E-04 | 1.02E-03 | 2.57E-03 | 3.97E-03 | 3.07E-03 | 5.24E-03 4.17E-04 | 3.84E-04 | 3.57E-04 | 3.32E-04 | 2.79E-04
Mg2+ mol/L | 1.69E-04 | 1.53E-04 | 2.18E-05 | 1.11E-05 | 1.30E-04 | 1.60E-04 | 1.24E-04 | 1.06E-04 | 2.72E-05 | 1.41E-04 | 4.94E-05 | 6.25E-05 | 7.98E-05 1.46E-05 | 5.31E-06 2.00E-05
Na+t mol/L | 7.05E-04 | 7.48E-04 | 1.17E-03 | 1.19E-03 | 5.05E-04 | 1.72E-03 | 1.86E-03 | 1.83E-03 | 2.15E-03 | 1.40E-03 | 4.74E-03 | 6.70E-03 | 5.48E-03 | 4.44E-03 1.44E-03 | 1.71E-03 | 1.90E-03 | 1.98E-03 | 1.68E-03
K+ mol/L | 1.19E-04 | 1.15E-04 | 1.13E-04 | 5.96E-05 | 8.39E-05 | 1.32E-04 | 1.95E-04 | 1.82E-04 | 1.02E-04 | 6.85E-05 | 6.96E-05 | 8.64E-05 | 1.07E-04 | 6.27E-05 1.28E-04 | 3.20E-05 | 4.14E-05 | 3.30E-05 | 6.98E-05
Cd mol/L 5.34E-08 | 8.90E-09 3.11E-08
Cr mol/L | 3.85E-08 | 1.92E-08 | 2.50E-07 5.77E-08 2.50E-07
Mn mol/L | 6.01E-06 | 6.73E-06 | 3.09E-06 | 2.18E-07 | 5.64E-06 | 8.68E-06 | 1.26E-06 | 1.07E-06 | 3.09E-07 | 5.24E-06 | 9.46E-07 | 2.29E-06 | 4.19E-07 | 1.64E-07 2.91E-07 2.18E-07 | 9.60E-07
Ni mol/L | 4.09E-05 | 5.59E-05 | 3.63E-05 | 2.98E-05 | 4.46E-05 5.11E-07 2.04E-07 | 1.53E-07 3.30E-05
Pb mol/L | 3.86E-08 7.72E-08 | 8.69E-08 | 1.79E-07 | 1.21E-07 | 1.25E-07 | 2.36E-07 1.57E-07
Zn mol/L | 7.04E-06 | 1.42E-05 | 1.53E-06 | 2.29E-06 | 5.81E-07 | 2.45E-07 | 2.29E-07 | 2.14E-07 | 1.22E-07 | 7.65E-07 | 3.06E-07 | 1.07E-06 | 3.06E-07 | 1.53E-07 1.21E-06 | 1.09E-06 | 6.73E-07 | 1.22E-06 | 1.17E-06
As mol/L 9.34E-09 5.34E-09 | 1.60E-08 9.34E-09 | 1.07E-08 1.00E-08
0 2H i -38 -37 -51.2 -44.3 -45.1 -45.6
0 180 % -6.2 -7 -6.6 -6.38 -6.44 -6.49
14Cpic-ages y.BP 8340150 | 7518+30 357+30 12575+35 | 9749+35 | 14565+35
3 Anion eq/L | -2.24E-03 | -2.61E-03 | -2.21E-03 | -1.83E-03 | -2.31E-03 | -3.09E-03 | -3.36E-03 | -3.38E-03 | -2.55E-03 | -3.61E-03 | -1.46E-02 | -2.12E-02 | -1.36E-02 | -1.82E-02 | -2.84E-03 -2.3;15- -2.72E-03 | -2.83E-03 | -2.48E-03
> Cation eq/L 2.21E-03 | 2.61E-03 | 2.11E-03 | 1.61E-03 | 1.71E-03 | 3.64E-03 | 3.32E-03 | 3.39E-03 | 2.72E-03 | 3.82E-03 | 1.01E-02 | 1.49E-02 | 1.19E-02 | 1.50E-02 2.43E-03 | 2.53E-03 | 2.65E-03 | 2.68E-03 | 2.39E-03
gg?;f:e % -0.95% 0.20% -4.64% -13.15% -30.09% 16.27% -1.26% 0.17% 6.72% 5.55% -36.84% -35.13% -13.27% -19.18% -15.25% 0.24% -2.38% -5.15% -3.63%
Salinity %o 0.153 0.186 0.153 0.128 0.150 0.319 0.369 0.372 0.306 0.307 0.907 1311 0.908 0.388 0.226 0.213 0.224 0.229 0208
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KM5 =% & 400~500 m 2. * -k # (¢ 7 KMBHO1-W3, KMBH01-W4, KMBH04-W4, KMBH06-W3 - KMBH06-W3A)

Eh(s.u.e) = Eh(measure) + Eh(reference) , Eh(referencey = - 1.0239*Temp. + 221.85
Salinity=) C; Xx MW;, C;=conc. of species-i with mol/L unit, MW,=molecular weight of species-i.
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¥4 k& ¢ Lin etal, (2012, ac4p44-46)
Lin et al. (2012) [In Chinese: R/ ~ 4L W ~ & T P ~ #R P ~ &= 5 - aE*H@ SHCE L R E gt PTAT  EAME  F R (2012) 0 PP R AR AR PR LS BAER AL R FR(99~101 &

B3P E)—K®D A= %(1999-2010)%" %h » 2 KA F/50 7 =2 43 > SNFD-GEL-90-290 / SNFD- ITRI TR2012-0290 - ]
€ The dissolved oxygen value includes two sets of data, i.e., “DO value” and “DO (well logging) value” . These two sets of dissolved oxygen value were measured in the same depth by the same model of
membrane-type sensor. However, “DO value” was masured in the packed-off zone and “DO (well logging) value” in open borehole condition.

€ In our experience in downhole groundwater packed-off sampling, continuously pumping water out from the packed-off zone may damage the membrane-type sensor installed in the packed-off zone due to the
pressure fluctuation during pumping, which sometimes resulted in abnormal “DO value” (SNFD-ITRI-TR2009-0237, c3p2). Therefore, “DO (well logging) value” should be more reliable.

¥4 k& : Changetal, 2007 (2007, c3p2)

Chang et al. (2007) [In Chinese: % ¥ 46 ~ th4LF ~ 2 4 £ - M4 (2007) > * P F 2R A ¥ AR P 4B * FRPEN AL TR HE— B 2HED 5 45(94~96 # R P 4)— Bt 300 A 4 94~96 &
G RdFL 1A /5% 2P 47 SNFD-EEL-90-237/SNFD-ITRI-TR2007-0237 - ]
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%33Rk B ToRKT TR

TR2012-0290-ac4p44~46

Bruno et al,,(1997), p106

4ML1100-RS-6001- p46

Faure (1991), p173&p442

L 3op TR Lo R

KM SKB-Aspd HC River (global) Sea (global)
Depth (m) 300 to 400m 400 to 500m 300 to 500m ~550m 30 m to 50m surface surface
pH 7.67 8.98 8.60 7.7 6.21~7.73 7.5~(8.2)~8.4
pe -3.10 -6.79 -5.73 -5.21 ~-1.24 -4.6 ~2.2
T(°C) 28.80 31.70 30.87 25 15
EC (mS/cm) 0.407 0.320 0.345 ~0.1 ~42.9
Cl_tot (mol/L) 1.29e-03 8.55e-04 9.77e-04 1.81e-01 1.63e-01 2.20e-04 5.46e-01
C_tot (mol/L) 1.32e-03 1.15e-03 1.21e-03 1.64e-04 5.30e-04 8.52e-04 2.33e-03
S_tot (mol/L) 1.30e-04 9.59e-05 1.05e-04 5.83e-03 6.67e-03 1.15e-04 2.82e-02
N_tot (mol/L) 2.12e-05 4.03e-05 3.35e-05 2.85e-06 1.64e-05 1.07e-02
P_tot (mol/L) 1.63e-06 2.05e-06 1.88e-06 1.61e-07 6.46e-07 2.00e-06
B_tot (mol/L) 9.25e-07 4.16e-04
Si_tot (mol/L) 1.18e-03 6.90e-04 8.31e-04 1.46e-04 4.14e-04 2.31e-04 7.94e-05
F_tot (mol/L) 1.19e-04 2.11e-04 1.85e-04 7.89e-05 5.26e-08 6.84e-05
Br_tot (mol/L) 5.01e-04 2.50e-07 8.42e-04
[_tot (mol/L) 1.10e-06 5.51e-08 5.01e-07
Na_tot (mol/L) 1.29e-03 1.68e-03 1.57e-03 9.13e-02 9.48e-02 2.74e-04 4.68e-01
K_tot (mol/L) 1.48e-04 6.98e-05 9.22e-05 2.05e-04 1.28e-03 5.88e-05 1.02e-02
Ca_tot (mol/L) 6.18e-04 2.79e-04 3.76e-04 4.73e-02 1.93e-02 3.74e-04 1.03e-02
Mg tot (mol/L) 1.30e-04 2.00e-05 6.38e-05 1.73e-03 1.34e-02 1.69e-04 5.31e-02
Al_tot (mol/L) 1.85e-06 7.94e-08
Fe_tot (mol/L) 1.37e-05 5.18e-06 7.62e-06 4.3e-06 6.56e-04 7.16e-07 3.16e-08
Cu_tot (mol/L) 1.18e-07 2.76e-07 2.37e-07 1.10e-07 7.94e-09
Mn_tot (mol/L) 3.90e-06 9.60e-07 1.94e-06 5.28e-06 2.64e-04 1.27e-07 3.98e-09
Zn_tot (mol/L) 7.22e-06 1.17e-06 2.90e-06 1.11e-06 3.06e-07
Cd_tot (mol/L) ND 3.11e-08 3.11e-08 8.89e-11
Cr_tot (mol/L) 1.92e-08 2.50e-07 1.35e-07 1.92e-08 6.31e-09
Ni_tot (mol/L) 5.59e-05 3.30e-05 4.07e-05 1.46e-06 5.11e-09 2.51e-08
Pb_tot (mol/L) 1.25e-07 1.57e-07 1.46e-07 9.59e-07
As_tot (mol/L) ND 1.00e-08 1.00e-08 1.69e-08 2.67e-08 5.01e-08
U_tot (mol/L) 1.68e-10 1.99e-10
Salinity (%o) 0.279 0.208 0.228
Source Stumm and Morgan (1982),

p184, p463 & p567
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RAMEBAE) Fp o A ¢ Al R F R A > BB 24 & A F Rk R (mol/L) R A T oo

& KM4: FA& 300~400m 2 * 35k (¢ 7 KMBHO1-W2 {+ KMBH04-W3) -
€ KM5: ®A& 400~500 m 2 T35k f (¢ 7 KMBHO1-W3, KMBHO01-W4, KMBH04-W4, KMBH06-W3 = KMBH06-W3A) -
€ KMi: A& 300~500m 2 L3k F (¢ 7 KMBHO1-W2, KMBH01-W3, KMBH01-W4, KMBH04-W3, KMBH04-W4, KMBH06-W3 f= KMBH06-W3A) -

Bruno (1997) [Bruno, J., E. Cera, ]J. de Pablo, L. Duro, S. Jordana, and D.Savage, 1997, Determination of radionuclide solubility limits to be used in

SR 97: Uncertainties associated to calculated solubility’s, SKB Technical Report TR-97-33.]

Faure (1991) [Faure, G., 1991, Principle and Applications of Inorganic Geochemistry, Macmillan]
Lin (2000) [In Chinese: +#R4L ] >2000> M 3x b Bopl B ¥ BB & - FE R 1 TR R (F - 12 TR ) -+ 838 4 » 3 1 (74 2 >4ML1100-

RS-6001 5 1 ¥ HiFF § Feit e F RA T 47 ]
Stumm and Morgan (1981) [Stumm, W., and J. J. Morgan, 1981, Aquatic Chemistry, 2nd ed. John Wiley and Sons.]
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383. k2 it AL
3.83.1 #HAEFRTFE
TR PR RIS LR A RBERY Y - LR
HELLEAFAFATEENCFRTME TR DipR e 7
Ehvs.pH#E %_4p B (Pourbaix, 1966)2 F M ¥ #ice & & T AP Bl = & - 4
BAp R eng " k@ * 2 F A p 7 ® 3 2 PhaseChem #235% » & $ *
BFERBREFEHRAL MY 2R ES FTHRE
FHKFIEHEFE KT H I DERvs.pHiE 240 B 4 17 5% % 3
p g T
(1) * &3 %4 i & & > (Uraninite, UOy) % F 48 % * eh it &
£ T F (B 3-53 2 Fewrtd RRE) P H LBy FFLER
i (32 °Cx 80 °C)eh g Fr 4 o
(2) 4 AR 4 91 & & & (Copper, Cug)£ 7 Eh-pH 4& = % & (H
3-54 2 ke d RAE) BHIFRITFRFLE R (32 °CL 80
) TF LB BT FTEEADF A L] - ¥
b @t %> Eh-pH % B p o 4F ¢ #& % 5 Chalcocite(Cu,S)
(B 3-542 F¢ FF)mcRpaplEafialt ezt 5@
h TR F 5B BIEE R Y B e
(3) ™%+ > 45 (W 3-552 k=d RRA)AKE T HHFN (B 3-55
A ERF BRZERF) LG CEETRRT
> G KBS-3 P& Y o R R T4 R RN PN ke AR
WA F A N B T R AR T Tk 0 F R A AR AR
IMeEEL o M B XA o
> OETY - B AR AAAHRKREBRDODKEFF TLAEREY R
ABE TR M EBAFETTAF R BT (R
3-552 % ¢ % ) &4 KMBHO3-W3(;E & 4 480m, pH=8.19,
Eh=-351mV)% Rl &° » %7823 Lmyd
FHFH G L(HMIP 2 HRE 0 2012, c4p5) ¢
(4) ¢ Bl 3-56 2@ 3-57 7 & K®ehi tBRF B REE
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(*) & pH sk ¥ (pH<8> B 3-56 % Bl 3-57 ¢ #& =~ a3ff
A% F)
4Fe** +12H,0 < 4Fe(OH)3(qq) +4e™ + 12H"
4Fe** + 6H,0 & 2Fe,05;(Hematite) + 4e~ + 12H™

(*) & pH #3 %5 ¢ (pH>8> B 3-56 % B 3-57 ¢ #& | a{f
EE D
4Fe;0,(Magnetite) + 2H,0 < 6Fe,0;(Hematite) + 4e~ + 4H*
HS™ +4H,0 & SO, +8e~ +9H"

F ¢ o d Nay0 — Al,05 — Hy0 — Si0; % Ky0 — Al,05 — Hy0 — Si0, 513

MHke T HR(HE 3-58) " FRAEAK RO FRHT

(1) # < @4 2 A 45975 3R kaolinite ¥ &t T & 4>, & p * albite
i v Fl 5 R dcdy < 30 L% 2 R albite 2 kaolinite oh
4% % (B 3-58 % ) -

(2) E @B e XA 4593 B H muscovite ¥ it ZR 2 FHP 0 T i
% A * microcline &k > F L M F %k B A F &

microcline 2 muscovite 7T = 6 A F 2§ BT (B 3-58 %

Bl) > ® & d microcline k i* 2 muscovite snE A2 7 » ¥ i 3

Rt
F & ¢ AP (Yo illite) -

T

3-157



CTFactor = 1.000000e+000

N6GK32D3U06C_CI_S_Km5Con.dat_[U]tot=1.00e-06_NIS=103/116

MyPlotRange_N3GK32D3C_Km5Con_N3GK32D3S_Km5Con_N3GK32D3Cl_Km5Con.dat.pol
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AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2011/02/09:15:30:04
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CTFactor = 1.000000e+000
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| U02(CO3)3-

UO2(OH)31
| +0000 &

LopenE

pe

AmemLin_CGICIA PhaseChem V2011--- Diagram created on 2011/02/09:15:32:21
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Bl 3-53:U ~% & K% T30k k[ if
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* G000 o

=y

W

Eh-pHAp R g @ k@ * 22 F p 3% p i F % 2 PhaseChem A2 ¥ % &2 F BRREWHES L T 2 F &£ 4 F F 4 E (thermo.com.V8.R6+.dat)>
Y L LA TN

=W 5 U~=~% & 32 °C2 KM5 -k JiF @ (& 3-3)7 enEhvs.pHfE <A B 5 32 °C5 KM5 h L 32 & o

+ B i U=~ % & 80 °C*2 KM5 'k fix # T chEhvs.pHfE < 4p B ; 80 °Ci KBS- S ME 2L BEPFEL DRI EBER -

=~ %3 B2 107° mole/L > w53 ¥ T F F eni3 2 A LE -

ot A WY RS AR EE 0 Z KR LI P LFERTE R E R I ERE pHECE -

Ar 0 B KEGRFEES - F P ai & & (Uraninite, UOy) & 7 %~ O Eh-pH BT FH F (Feretd B F ) ZF Rt F B AR
T o

W Z A BT A B R hie® 0 $(Uraninite, UOyy)e Eh-pH AT % B X & + <~ v F o R 8 & FH (4o Ulygp67) & # F+ (40 U0,(CO3)377)
LT HRT RGP DR EE
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CTFactor = 1.000000e+000

NBGK32D3Cu06C_Cl_S_Km5Con.dat_[Cu]tot=1.00e-06_NIS=44/45
MyPlotRange_N3GK32D3C_Km5Con_N3GK32D3S_Km5Con_N3GK32D3CI_Km5Con.dat.pol

MBH04:054~056m
MBH03:094~096m
MBH05:094~096m

MBHO06:128~130m *

MBH01:195~198m

MBH05:258~260m "

MBHO06:278~280m

MBHO04:269~271m

Eh(mV, SHE)

MBHO04:344~346m

MBHO01:351~354m

MBHO03:390~392m

MBHO01:489~492m

MBHO03:479~481m

MBH04:498~500m

MBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2011/02/09:15:24:26

CTFactor = 1.000000e+000

KMBH04:054~056m |
Al
KMBH03:004~096m
K MBHO5:094~096m
KMBHO06:128~130m |
KMBH01:195~198m
KMBHO5:258~260m
KMBH06:278~280m
KMBH04:269~271m
KMBH04:344-346m
.
KMBHO1:351~354m
[KMBH03:390~302m ‘|
KMBHO1:489-492m
KMBH03:479-481m

N6GK80D3Cu06C_CI_S_Km5Con.dat_[Cu]tot=1.00e-06_NIS=44/45
MyPlotRange_N3GK80D3C_Km5Con_N3GK80D3S_Km5Con_N3GK80D3CI_Km5Con.dat.pol

Eh(mV, SHE)

KMBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2011/02/09:15:24:39

BEFE | KEMTRE400 mES500 mAyFi9it T KEER32 °C ; 80 CERKBS3EZEM S ZEEMERANERESRE -

f

B 3-54:Cu~%

K % T 15,

7 K 7 # T 2 Eh-pH 48 24P
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00000 o7

*

Eh-pHAp Bl ehig fl B @ * 3> % ) #%p 7 B 4% 2 PhaseChem A2 ¥ 3 * & F i S WA T 1% 2 9k # 4 & ¥4 & (thermo.com.V8.R6+.dat)>
¥R & $+/ﬁ“*‘+é§’ﬁwﬂfﬁmﬁ%&m%?°

B3 Cu~# %32 C2 KMS5 ki (% 3-3)T éh Ehvs.pH & 24 B : 32 C 5 KM5 ehT 358 B -

+ B3 Cu~% %80 C2 KMS5 'k fFigi* T 5 Ehvs.pH £ 24 B ;80 C5 KBS-3 e A 2 F B R F L 5 Y B EAE -

Z~ %+ A B2 2107° mole/L > i MU L H B G RALE -

I+ AR AES EEEEE > A KR ATV A FERTY EE R IERE pHECE -

%ﬂ\i RS KRk iy - AP EHLE LR %(Copper)g’ﬁ Ethﬁ?;‘&F"*(%";t %) o

B2 7 ﬁ%ﬁ#ﬁ?mﬁ(COpper) =3

» &8> Eh-pH % B p » 23R+ > ¢ #H ¥ 5 Chalcoc1te(CuZS)m R A R P PR R @ Eh-pH AP Bl & & 2 ¥
ERSREUIESE o) w;gJFF o ¥ ¢b » ¥ Chalcocite(Cu,S) tedr % & 25 % p& > ¥ i & @ & B # % Fi g d At B R il B E HAc
ﬂvéa“@ﬁ%f °
WS BE A ‘}Efiév'ﬂz;:%‘  $H4F (Copper)sn Eh-pH L% F » & £ een P PR BAS 3 > B RTH T L ik -
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CTFactor = 1.000000e+000

N6GK32D3Fe06C_Cl_S_Km5Con.dat_[Fe]tot=1.00e-06_NIS=55/55

MyPlotRange_N3GK32D3C_Km5Con_N3GK32D3S_Km5Con_N3GK32D3Cl_Km5Con.dat.pol

MBHO4:054~056m

MBHO03:094~096m

[
MBH05:094~096m

MBH06:128~130m

MBHO1:195-198m |

MBH05:258~260m "

MBHO06:278~280m

MBHO04:269~271m

Eh(mV, SHE)

MBHO04:344~346m

[&
MBHO01:351~354m

MBH03:390~392m |

MBHO01:489~492m

MBHO03:479~481m

MBHO04:498~500m

MBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2011/02/09:15:25:43

N B/ 488 .
RERE

: KE M T iRE400 mZE500 mAYFgith FKRER32 °C ; 80 °CERKBS-3REM T ZMBEEYERANFHENESRE -

K MBHO04:054~056m |

Al
IKMBH03:094~096m
IKMBH05:094~096m

*|
KMBH06:128~130m

4
KMBH01:195~198m
IKMBH05:258~260m
IKMBH06:278~280m
KMBH04:269~271m
IKMBHO04:344~346m

&
KMBH01:351~354m
IKMBH03:300~392m |
KMBH01:489~492m

KMBH03:479~481m

KMBH06:499~501m

CTFactor = 1.000000e+000

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2011/02/09:15:26:13

N6GK80D3Fe06C_CI_S_Km5Con.dat_[Fe]tot=1.00e-06_NIS=55/55

MyPlotRange_N3GK80D3C_Km5Con_N3GK80D3S_Km5Con_N3GK80D3Cl_Km5Con.dat.pol

Eh(mV, SHE)

Bl 3-55: Fe % & K % T 3R -k I if

-
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48 (Iron, Fe DA X F AT ®F > 77 FILG + > 4 ¢€ (F
YA E % 2 2 9 #HF 4 (I hematite) -

 KBS-3 et & ¢ » s B R PPN NS LR UH BRI EDZRES o
KY - B &R AApHRBRDAKTE TRREY > RABZNHE TP chmi i~ 2 837

W3(E A % 480 m, pH=8.19, Eh=-351mV)% B # <« & ¢ > R 5 £ 7 3 > L AP RET %ﬁia%

FLjE

L 2 Eh-pH#Bl%] g‘i\l,xé”““lép\“ﬂg 7 # 2 2 PhaseChem Az %> T 4 * & F BB EHEFA T 7Y 20 F # 4 F F# £ (thermo.com.V8.R6+.dat)’
FORE LT EMEVNRIER S AT AL AN A ORE

® - B i Fe=#% % 32 °C* KM5 -k ¥ if it (& 3-3)7 ¢hEhvs.pHf& % 4p B ; 32 °C5 KM5 éh T 328 B -

® L B i Fe ;w,% L+_80 °C% KMS5 -k ¥ i i T chEhvs.pHfE 2 49 B ; 80 °C5 KBS-3 Al A 2 F B P F 2 5 hF P B LA -

® 1A HHE107° mole/L > i T HTF OB ERTLE -

L 4 i~*é~6[§]ﬂ LHEd EEEE 0 F KR AV EIFERMTETEE R IEhipHﬁim °

L 2 %ﬂ\i’l‘i‘éﬁ% K%k FiEgids kERELO®E (R TaERATe FehfEF)Y

2

<

e B %iﬁ}?%(*xr??pﬁ“):f;d&rKMBHOB-
7 e (R P 2 AR 0 2012, c4p5) o
Hsieh and Lin(2012) [In Chinese: #if 3 - 1}1:5.}(2012) )y @Jﬁ G AR EREGEELS E PR AR

SR LA EEEA L KR
HEEOHFPF AL AR ;l* EHE SR R S SNFD-GEL 90- 288 » SNFD- ITRI-TR2012-0288 o]
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CTFactor = 1.000000e+000

MBHO4:054~056m

N3GK32D3Fe_Km4_lonicOnly.dat_[Fe]tot=5.18e-06_NIS=12/20
MyPlotRange.dat.pol

MBHO03:094~096m

MBH05:094~096m

MBH06:128~130m

MBHO1:195-198m |

[]
MBHO05:258~260m
MBHO06:278~280m
MBH04:269-271m
MBHO04:344~346m

[®
MBHO01:351~354m
MBH03:390-392m

MBHO01:489~492m

MBHO03:479~481m

MBHO04:498~500m

MBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2014/10/19:11:45:22

Eh(mV, SHE)

CTFactor = 1.000000e+000

KMBH04:054~056m “

N3GK32D3Fe_Kmd.dat_[Fe]tot=5.18¢-06_NIS=20/20
MyPlotRange.dat.pol

1]
KMBH03:094~096m
KMBH05:094~096m
]
KMBH06:128~130m
KMBH01:195~198m
KMBH05:258~260m
KMBH06:278~280m
KMBH04:269~271m
KMBHO04:344~346m
J
KMBH01:351~354m

KMBH03:390~392m

KMBHO01:489~492m

KMBH03:479~481m

KMBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2014/10/19:11:47:11

Eh(mV, SHE)

SFEERY  SNSCERBZEFIKEN T KNSEEREE -

Bl 356K ®iEAW TRV a4 o v BRF E1/2)
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*eeo o6 o
=

L 2

Eh-pHAp R g @ k@ * 22 F p 3% p i F % 2 PhaseChem A2 ¥ % &2 F BRREWHES L T 2 F &£ 4 F F 4 E (thermo.com.V8.R6+.dat)>

FERRER T BLEE "*“%ﬁ—?i&f}:’7*“"1%’{%«?&13&9”%’?‘°

B 5 Fe~% & J\/pni"mEth THE - B s FerZ gk id Eh-pHETAHEB =+ B Fe~ % i E 2§ R KMS gk
’?gi(% 3- 3)’ 7R fr 32°C% 5.18)(10 ® mole/L i& 73+ & -

T+ A R LS BESE R KR LI LERYF S E R T ERE pHEciE -

&%&:ﬁwi RORA B g Ak M 4o pH 4% 3 Eh @ 4% K o ﬁfr' %O 45 8L 4 =% pH=8 -

EpHE Kk P (PH<8> B ® L+ dfFFl3)) §F %L R 7 Eh-pHi#iE » gt A E2% BT - W@ (Fe™)2 2 4 seni R A F B

B 4Fe™ + 12H,0 & 4Fe(0H)3qqq + 4e™ + 12H*

B 4Fe* + 6H,0 < 2Fe,0;(Hematite) + 4e~ + 12H"

A pH R ABERE Y (PH>8 W *® f | hrfa)) &35 0 &R AR TY % £ R 5 Eh-pH #c @ - # %t A &2 4 37 - § 4 (Magnetite) 2 = § 4
(Hematite))e ¥ i“ B R F &

B 4Fe;0,(Magnetite) + 2H,0 < 6Fe,0;(Hematite) + 4e~ + 4H*

B HS +4H,0 = S0;” +8e~ +9H*

d KEhEuw s dE7 S h42 8 h > v 222 (blotlte) HAp AR BRIEZX 5OE N ’#’ e it = % & F # (chlorite) (Hsieh
and Lin 2012, c4p7, c7p32,etc.) » ¥ i» Fe ~ % > B R I%;i’}t ¢ ¥ 4 4 A5 & magnetite > & F IR B ¢ F it 4 A58 hematite o

K R E<c@HPF LI > AMpamg HyFp tEged & B 2 B ilmenite(a solid solution of FeT103 and Fe,03)(# M 3 % kg > 2012 >
c7p13&pl4) > 2 magnetite(Hsieh and Lin, 2012, c7p36) 7 ? foo

Hsieh and Lin(2012) [In Chinese: #fM # ~ #E(2012) > * P 3+ A HE A B AL P F B0 S FMEDAB TR —Fo* 24325 K% W

BPECHPFEABEPIE IFRALFYRF/ST 2P 432 SNED- GEL-90-288 » SNFD-ITRI-TR2012-0288 - ]
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CTFactor = 1.000000e+000

MBHO04:054~056m

N3GK32D3S_Kmd_lonicOnly.dat_[S]tot=9.59e-05_NIS=5/28
MyPlotRange.dat.pol

MBH03:094~096m

MBH05:094~096m

MBH06:128~130m

MBHO1:195-198m |

MBH05:258~260m "
MBH06:278~280m
MBHO04:269~271m
MBHO04:344~346m
v T

MBHO01:351~354m

MBHO03:390~392m

MBHO01:489~492m

MBHO03:479~481m

MBHO04:498~500m

MBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2014/10/19:11:50:27

Eh(mV, SHE)

CTFactor = 1.000000e+000

IKMBHO04:054~056m |
TestN3GK32D3S_400m.dat_[S]tot=9.59¢-05_NIS=6/28

MyPlotRange.dat.pol

1]
KMBH03:094~096m

KMBH05:094~096m

KMBH05:258~260m

KMBH06:278~280m

KMBH04:344~346m

J
KMBHO01:351~354m

[KMBH03:390~302m |

KMBH01:489~492m

KMBH03:479~481m

KMBH04:498~500m

KMBH06:499~501m

AmemLin_CGICIA_PhaseChem V2011--- Diagram created on 2014/10/19:11:48:39

SFEERY : MNSCERBZEFIKEN T KNERRHE -

Eh(mV, SHE)

Bl 3-57 K %ifk ¥ T k¥ n 84 i CBRF B2/2)
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* G606 o o7

~my

HY

% i

3 BENEIER TR R EN KN

B?]:%S"b%’ér_’ki%‘ni“mEth&aﬁﬁ[ﬁl + B i S~%

» 78 2 32 °C% 959 x 107° mole/L i& {73+ & o

%«Fﬁﬁ AR 0 5 KB AN LFER A
iﬁ‘ﬁii}f?fﬂjfﬁiﬂ.ﬁ BHF T AITHM %G pHEAAF Eh &
pH #& Mk B ¢ (pH<8B ¥ &+ chiFFl45)» i N L F R &

8e  +10HY) ¥ & M B M 1% o

ey P RRRRY (BY R PRERIA) G FR S

SO;”+8e~ +9H") -

Gt 3 F PR p 7R S 2 PhaseChem A28 T4 % & F BB EHHEFA T T* 20 F # 4 F F 4 £ (thermo.com.V8.R6+.dat)>
=
2]
bk kY S Eh-pHAE B 5 2+ B Fe~ %2 chi £ % i & $57 KM5 sk

K?S-

%;

£ 7 P Ehx pHi & -

oo A A S 4T R 2 pH=8 .

#oger R 2R F Eh-pHic » 2% 0 & 2@ i i # R (HpSaq) +4H,0 > S0, +
poOEL Y

+9 % Epl 7| Eh-pH #c i » 1 % & E 22§ RS miehf 8 R (HS™ +4H,0 >
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CTFactor = 1.000000e+000

o
MBHO04:054~056m
N5GK28D3KAI06SiCon.dat_[Al]tot=1.00e-06_NIS=29/31

MyPlotRange.dat.pol

MBHO03:094~096m
12.00

11.50
MBH05:094~096m

11.00

NaAID2(aq)

*|

MBHO06:128~130m 10.50

10.00

C
MBHO01:195~198m 9.50
9.00

MBH05:258~260m "
8.50

MBH06:278~280m 800
7.50
MBHO4:269~271m 7.00

6.50

p[H+]-1.00p[Na+]

MBHO04:344~346m 6.00

o) 5.50 Gibbsite
MBHO01:351~354m
5.00

i 2

MBHO03:390~392m 4.80

4.00

MBHO01:489~492m 3.50

3.00

MBH03:479~481m 250

2.00

MBHO04:498~500m 1.00 150 200 250 3.00 350 4.00

P[Si02(aq)]

450 5.00 550 6.00

MBH06:499~501m

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2014/10/30:21:47:04

CTFactor = 1.000000e+000

9
MBHO04:054~056m
N5GK28D3KAI06SiCon.dat_[Al]tot=1.00e-06_NIS=24/26

MyPlotRange.dat.pol

MBH03:094~096m

6.00
|

MBH05:094~096m

5.50
+]

MBH06:128~130m

5.00

MBH01:195~198m |

4.50

MBH05:258~260m "

MBHO06:278~280m 400

MBH04:269~271m 3.50

p[H+]-1.00p[K+]

Gibbsite

MBHO04:344~346m 3.00

[©
MBH01:351~354m
250

MBHO03:390~392m
2.00

J
MBH01:489~492m

1.50
MBHO03:479~481m

1.00

MBHO04:498~500m 1.00

1.50

200 250 3.00 3.50 4.00

P[Si02(aq)]

450 500 550

MBHO06:499~501m

B=# 1 (kaolinite)TIAEEB R #ME A (albite) AL ; BE&(musco

vite) Al BEEB R MM KA (microcline) 1L -

AT - FTEREBED - EUREELEFZSTREYBHI : EA(saponite) ~ #BRA(nontronite)H) -

6.00

AmemLin_CGICIA_PhaseChem_V2011--- Diagram created on 2014/10/30:23:23:30

B 3-58 : K &k it &

1o
‘g;
il
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FLjE

® et R WRR Y FFH PN T EF 2 PhaseChem 2 3% » ¥ & v & F R ECHERS LYY 2 F R EFTRLE
(thermo.com.V8.R6+.dat) » & &k L dF S HENHIER > T2 T ik ap ¥

® W i NaO—AlLOs—Hy,0 —Si0, (3 F s s)enis i & 48 2 4p W] -

® LBl :KO0-ALO; —H,0—SiO,(3 B s )dhid e &£ £ Tip Wl -

® LA EhEE EReL K AR EN L 100

® AR L PEEFEE S KFEIIPELFATNTFEIRNLHESFEKAEHEKELE LT H BRFAREETHER -

® EFHZDLFAEFE Albite 2 kaolinite eh T = A & A & A 3% 37 > & 7 Kaolinite ¥ & % p ** Albite ¢hk i* - nontronite ¥ &2 #H + ) -

® L HFHRZHAE A FE Microcline 2 Muscovite (¥ ## % 6 £ F x4 17 > & Muscovite ¥ it % p *% Albite_low ehh i+ o 4 BN > F R g o *

** Microcline 748 =% B N > 8 7 & ¥ Microcline & i 2 Muscovite sni 42 7 ¥ it 5 & % 2 ¢ @ & % > 4o illite (Garrels, 1984, p164) > 4p M ¥
FAFFGHS CE R Mg) F2AH CH OB RS T ERERA A FRIZE L 0 3§ MR K0 — ALOy — Hy0 - S0, ¢ -

Garrels (1984) [Garrels, R.M. (1984), Montmorillonite/Illite Stability Diagrams, Clays and Clay Minerals, Vol.32, No. 3, 161-166.]
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3832 pHZEWT i #FF W2 1 L £ 5

# - Sectionll #r7jz X X 5 %1 BB F B> %32 K% -
HEE R RWREAT L1 FA R GETE 2015) T UL
FRBE TR FERAT P FF BHREA e fF £ &1
Brlk BARMGEERP o™ o

BB FRCERBEOES E R EPRALZFERT B EE
blde > Pl ToRY B fRR > 2 F R FH I RGP AAOE o ak
oM En T B OE B AR R 0 2 BBt 3 R k(R E)R R R
PEoac R B (B 4 ) AR R A AARE R F LY

5?%%?@ﬁ?&*@ﬁ_ﬂfﬂ%‘kﬁﬂﬁ ARk CRE B
Flyvg B R IFEAZFF o oa g Epgpd it §T G5
PR AR FRERFRRY 7 e DR R
R R AR X 2PRP P AF (4o pH Eh B)hT A B BFEE

FHKFAREOE TR B FHHed FRORFBESE
i% iF B 1 ;% (GWB, Geochemist’s Workbench®, Version 9) 2 # p &

&

-

g 4§ F 4 R (thermo.com.V8.R6+.dat) (Bethke, 2008) » 4%+ 7 &
P T i M (W 3-59) 0 T F RESHER 0 Y LB L i
B E R & E o

BIEABAR RS BTG RER TN F R PF R
(EA): d — BT ERDF BRE B AFRREELY 775 x4
o FRAEFER M ERY N AP LG BT 2o
HEA R P H R @mxt G pod 7 0 iv s %ar

BAEWHERLE 62k o
BEFF BRENEF O PET OB AL Fpy TR

Heha v B9 B HEATELN B AL B EER PR
e K% ek BEEHRY HHFFPOPE RFSI LS 485
¢ LERRZIFF (LT YA group-AFH )
¢ kB RAFH (T H A group-B H i)
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‘ BT é;}'}t (J',( - ?E? %ﬁ_ group-c ?%;}';1) s
® U FOBREHETERT &S (UR)DFHF (LT § L group-
D #)

MR 0 e IE A
o3} )

H ¢ o group-D i EE AR A b E o

B
PoAT R B AR AT GRS ARE R ARS8

L
A

TRl SR TRE T
TR APERF oS T - group-D H A A 0 A F BB
EHHEERY > ¢ #rd4] - group-C FH 4 13 = » Bl ¢ group-D & +
:T‘%‘u% FIr T ekt EFHF AP DPE R AH K EOF BRI
BoOEER32BFHFFP
¥R E B i AREFF BREKERE J B PFF RF
AEPFAFTL AT I RHSF BEFLRE S T A NEKE LT
FIRE R » s fREE R 20 F Bd 4 52 32 R FF RIS DHECHE - &5
- F RN OERE F1F GWB P REEEH 4 2 Tk o f#H0
KB FTF BRICOERHR & PR F BRICOKEHES S UEF R R
oo it T K W F OB R
® WirHEHAE R B (T group-ABIF)NBIEF oo b4 B
= ;% # # (Palandri and Kharaka, 2004) -
® HeFBbeimk A RE kP Ik CEF B BT R
YIRS CA T -

. 2

Bl 3-60 2% & GWB & FF RREFHHE DGR F 0] 28 0 B
Tk REICEARY O B ARERET R O S % (Casel %k 6)) o
Btk K R O3 R PR 9T £ B ok B (pH e Eh) 0 Ee ot gp

B 2 Eh-pH 2% 4P > ¥ % kA2 F BB S HEB L F L B g
CBRRF RS ST (B 3-56 2 B 3-57) Fl i RFE R TR

AT AT PR FEF R RF B G A S T F

B TR BEEHRFE T P RRF AR ML bR
#-
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& § pH ® /| 8 e 7 Fe*t2 Fe(OH)z@ap ¥ ™ & B F b (4
Bl 3-56 = & 77 ) o

® i pHiE x 38 B¢ 3 B4 % (Magnetite) 2 # 4% #% (Hematite)
g PR RF (- B 3-56 B o ) M E pRdt 4 B (HST)
R 4T (SO; ) ehE B R F (4B 3-57 &2 frE ) e

SHC AR AR R ER AT F BB EREAY > ER 2
%t 1.0E-8 molarity ek 3 M f » T4 R & F B R P P s
ARKBEFA R EF SSBRBESIAFE T ZEP o 4
HKF2FBROHHE £5F87 G HBB2BwHIm2E 556 ki3
Brfa) & - B e 20 EF B(F 2-1) #7220 K%
Bl o B F REB ISP EREN, BT BIEE R o
K % e 5 a8 % 6/(B 3-59) 5@ * Linfk o 87 B & F
B> B F RBEEEHRSE IR ERS SEFRET O F ik 7]
=kt 87 BB F ¥ i % - Sectionll zZ p (% 2-1) * U
FK®EE TRATFRREAES TG F
B 3-61 % 5#7 F s % 6|(B 3-59)2 F E /= pH 2 Eh
H e % (R 3-61) w2 mHF-KFER 2 pH 2 Eh s # & F :
¢ Case 1 LA * %43 K®wiFAE» T k2 5% pH 2 & K Eh
7 i f~ B o Case 1 ## ¥ 32 pH 2 Eh i@ » # & #F 7 =+
(pH=8.99t010.41; Eh = —-0.58 voltsto —0.40 volts) - K & T =
R ok F g (pH 8.98, Eh = —0.4 volts; # 3-3)» &_Casel
O R Az i B Tk T Casel e B % h ¥ B 4 [
AR 2% AN KEN HEFHES AMEFHE TokES
B3 AR AN S A HRES SRS EREEFLE T L H B
T2 EERT AFFECERRE S GL DGR
® Case 2 E 44X+ * AFEAK®RFEFLKHNKFI P T k2 pH 2
Eh 07 ot % F c K % 5 & L # K 4 2 % » T -k (KMBHO1-

R

IR

T+

W3; % /F A 9 490m-~pH § 9.76~Eh ¥y —0.48 volts; % 3-2)-
21 Case2 e e ¥ T fr@ici® pH 9 9.75 2 Eh ¥ —0.45volts>
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A R %] B Case2 thiFk B x| M e ix & (3+H 3-59 1
EEEP ) VR Utk EEE TR ERR -

Case 4 & 4K * kFEF KF XA E-RKAKFI R+ T k2 pH 2
Eh éh# s 8 = - Case 4 - ¥ 712 pH 2 Eh & » H 8 &
Bl ™ % +~ (pH=6.99 t0 8.48; Eh =—0.32 voltsto —0.17 volts) » i
H Eh % & & Flvg M3t K B 424> & # T -k ¢ Eh & (KMBHO04-
W1l & 3-2)c @ d 2 HhLhvd i B F iR A B T ki
BIFRERZRITE £

YR A HERD o

Case 2 fr Case 4 @ X B2 P DB BFEFEEIEAF AN

R EEGFRRE R Tk a5

BTkt B e B RS S T T pH 2 Eh g B §
o7 ik KRS KAKT s pH2 Eh BB <340 K%
A ¥ Tk pH 2 Eh & (pH=6.29 1 9.76 ; Eh = —0.48 volts
2 +0.35 volts; % 3-2) - & Case 2 % Case 4 P Hii# # Fl (pH =
6.99 t0 9.75 and Eh =—0.45 voltsto —0.17 volts) £ 8 % % » % 7
WHREF D EREME - PR HREEFF > ARSI T LAHEE
FRMEOPH E2 RFDEhE > P RFAALABTHRELY > F 4
HER K hE T ok (B pH E 2 BB P Eh B) A HiE 3
i EAT

Case 5 &4 &> X FH K®H £k 7k 2 pH 2 Eh 0¥
R e AR E R 2 b pH [ (4.6)0 F % 3 M3 Case
5 H T P2 pH B (4.91) R % > B 7 A 4o & hPo, ¥ A B
0.01 atm (B 3-59 ehif3# @ ). 3 = » & % ¢ Eh 4 # (0.93
volts) % d % 4= 4o 97 B K ehPy, (=0.2 atm)*T ¥ 3k ; A & M e Eh
B4t ® (—0.33 volts) Mt L3 £ Bl 2 % % & (0.17 volts) » & 7 %
R TR AR F T @ A E DT
Case3 T M A * AFHMRE RO 75 HIFAL T LT R E
A2k cCase3 ehi M pH B E 2 5 3 0 Eh e & > % 7] 5 &
BEFRQrREREZF P RR DT )TERDF P& (=
0.01 atm) % % Py, & (= 0.2 atm) # # & (3£ K 3-59 eh3rjz s pm) -
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(1)

(2)

(3)

(4)

(5)

(6)

AR GE RS EET AR F BRER pH¥ Eh fiis i@

g ABiT case 1 MR E S (T EEAHP AR FR AT F
)t d R EBE AT RO FRHEFRLL LG REF DT R

iU FLHLERREREFOREFRF 2 € A 0 Ok
LEGTT eI EAMPAKRERL X AT R E(R 3-62) -

K% & & B 5w ;,j BEZ2ERAT

SR A Az A8 B EF o A RREREKFET
ke FHRETHCEF BEFEME -
%5 1 ehfE# % % > pH= 8.99 3 10.41; Eh = —0.58 volts %

—0.40 volts > ¥ * kg K®iFAE* £(% 2-2aR1 3 R6)Z
M.p 2 7 i pH 2 Eh %% # § -

X0 2% 4 HEES pH=6.99 T 9.75 2 Eh= —0.45volts
I —0.17volts> v * kafpg K% i & £ KA KHF (£ 2-2 a9 F#
#i#)2 ¥ i pH 2 Eh 8% R -

Bod oA ok dcdy e B o pH=4.6 2 7.1; Eh = 0.17 volts %
0.51 volts > ¥ * %4 & K% A * £ & (& 2-2 55 R0)z ¥ it pH

G AR 2GR BRI ER RS LR R AT
Bl izd £%0601-22%2 4 pH & EhfEE S i EgH

B> >pH=6.99 2 10.41 2 Eh= —-0.58volts = —0.17 volts-
‘T'Q;“{,gm‘?“ ﬁgimi’im;ﬁ%%@%ﬁv r&mx“?& jﬁ’
VW kLT EFFLR Y YRIBELE D F FE
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HE

EH 1 FAHPFARER

>R ARGV R UFHES R AR TERE T LRI H R FHT AR S AR T AR RS RS IR BTGRP L R

> B ﬂ\ﬁu’JxF»w‘ir/#%J"'TJ\J SR EEFREALE BB RESR A - BHPNOE R FE M F

X 2 FRK BN ER

>R AEWIEREF T HREHEANLT2FRLELARCERRT NG R pH Y UE 2 Eh T UL P AFER B T oRiE F g o &
FEG AR ke p ok R HT A FL T AR EFAHPARESR D2 F BRELERER > SRS AR B hRBRT T
BT HI AR ROR KA EERE S FHERS S NEEY

OBRE AR IRE TRE R TR AR TR FIE T R R EBF RS SRR RE S 0 g R ER) B h - B L
BRZELEENFE KT OL 8% o

%0030 Ak B LS F

PR RA LRSS T RSP RESF L H KRR SRR DT LRSS R A LIRS R RE L OER R (FFE)Y S
HAE@E 2 @ af, Ly eff(lt #) BN IEEL dep BT F 0 2§00, T &:$%**i%’%4%@
AiFE Kk Bk F R

> IF/\T’:‘}: : d\‘;‘}x&l]f?i'& F;‘%%y‘r,kj __ "Té’ﬁ'— Z’*&ﬁaf& T’}\'E"h& it S 4 ﬁWﬁAE$COZ§§(PCO2=10,OOO ppm)l& r‘gozgiﬁj"’%ﬁ
(%ﬂmum@’ﬂ@ﬁ%ﬁﬁiﬁﬁﬁﬁnmﬁOy&m&ﬁﬁﬁﬁ@ﬁmﬂmmﬂoﬂﬁ’mﬁ@ﬁ%§%ﬁ°

hl 40 N K BB ER

> P AERBZERES VT REREAN L 2TFRZE L AKRTCERRT N 6 R pH TUEL Eh P UE > A H AR R E T oRIEE FE N 0 &

HF B M2 K2R LERE DT N

> O BERAZHERITREF Tk EMFERE TR IR AEF TARAXHEDY 2 Aok F C0 BOREE REBF R LA DCOE tSRE 4
¥ - B LE (Pp,=10,000 ppm) -

XW 5 AR BB

> P ARV ZEREFIEY UEREE A 0B RSOT R RFERE e Aok P e Tk ,a‘%%’a‘om*”ﬂk’@‘“é;ﬁﬁiﬁ‘fk 3 &
R L TR LR B G SR L s penier R BAte ek @ S0 § M £ 2 REAGI K P D007 & L F A f
o,z £ -

> BE LR ABRER S KE A F (Po,=350 ppm, Py,=0.2atm)iE T §rie 0 L s R R E A * F NaCl e & & o & 9~ % -k (1 mmol/kgGW) -

Tib ok o i d e ¥k f K 0 BRPG NaCl xR b AR ek g E R W4$ﬁ#ﬁmi&4#mW*’%ﬁﬁ®F%»
HBAaCOh ™ Sd 4 > MiF A - B FCO 2 & ﬁﬂif_zv_(Pcoz—lo,OOO ppm) > & FE B E B G R B L F IR A r.zé\éeﬂfr%] 10,3 £ 4 v W F R ik
T m TR e

F 4 %k : Chang et al. (2015, Ch3.2); Lin et al. (2015, Fig. 2)

Changetal. (2015) [In Chinese: 3% ¥ 48 ~ th 4L F ~ # R 3 1"?‘\3—3}(2015) P R RS RV ERREL AR ED AR (101~103 £ B
F)-FHBETE R BRI IFBRAGF/S T 27 4 7% SNFD-ITRI-90-305 / SNFD-ITRI-TR2015-0305 - ]

Lin et al. (2015) [Lin, C.K., Change, Y.T., Hsieh, P.S., and Chen, S.C., Applications of reaction-path modelling in geological disposal concept of
radioactive waste, East Asia Forum on Radwaste Management, Oct. 25-28, 2015, Taichung City]
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Peg, = 0.00035 atm.
Po, =02atm

CHy0 + Oyg) 24803 + Hy:
“Peo,0.01 atm (fixed)- \
Poy: 02atm(>)

Poy: SWini(™)

w615 KiEnR-— |

Mixing 1 mol FalT/kGeW

,,wmmwmm
" Quartz (si0,
3 Epmoue(c; ml Si30420H)
gt

35 V% Quartz (S10;)
45 V9% Microcine (KAISi;05)
5 Vo Plagioclase (79V%Ab + 21V%An )
11.85 V9 Albite (NaAISi;Op;
315 V9% Anorthite (CaAl;(5i0,))
5 V% Biotite (25V% Phlogopite + 75V% Annite)

Pyiite (Feg;)

Kan\lmte[AhS i205(0H),)

Daphnite’14A (chlorite) (FesAIAISi;01(0H);)
‘Tremolite (amphibole) (CaMgsSis0z2(OH)z)
Andradite (garnet) (CasFe;(510,)s)
Grossular @ainet) (Casl,(50,))

1.25 V% Phiogopite (KAIMg;3Si;030(OH);)
375 V9% Annite (KFe;AlSisOy0(0H);)

3
Peo,:0.01 atm (%)
P, 0.2atm (%)

F6I3 : REMZEBER

Muscévite e muscawle) (KAILSi3030(OH),)
F\unpaname(: P0,);!

aponite-Ca (smecte) (Cag 45 gsAlyssSts 7010 (OH)s)
Nnmmnleca(smecllle) (Caos .;re,m,m: 01(0)

Poy: GWini (%)

L 7
clide solubility/adsorption = function of pH & Eh
MaXerial (Cu, bentonite) stability = function of pH & Eh

ﬁﬂ%iﬂ#ﬁqJEEZ"”iﬁE%(El hRER)

=% 1 (Kaolinite)
+  BE®(Muscovite)
- #EEIEH(Saponite-Ca)
«  #E#EA(Daphnite-14A)
-  #EA(Epidote)
- BERA(Tremolite)
- #5EREA(Grossular)

—

BERYTHSERCEAES
thEgIH -

611 . REHEARRIBIRNRET BN

> RTEGEEN T REBRFREEIRIE(pHAY LRAMENAY T IR) A&

HEEIRE(CREY) -

Minerals (delta mol)

Minerals (delta mol)

8 I

Muscovite
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Grossull / ‘
1 .
Daphnite 14A Saponite-Ca

Elucrapat wRidote Tremolite
0 “Albite—low ‘
Annite Phlogopite

Maximum_Microcli

(10,000 years)

Anorthite
| | | | | |

0 +1000 +2000 +3000 +4000 +5000 +6000 +7000 +8000 +9000 +le4

(Time o1}

SL \ \ \ I I [ Miscovite
2 _
A olinite
Grossular
1] —
aponite-Ca Tremotite
i orapatite  Andradite
0 Albite/low
Annite
1 — Phlogopite
-2 “Maximum_Microcline ]
3 (100,000 years ) i
Anorthite
4 | | | | | | | | |
0 +le4 +2e4 +3e4 +4e4 +5e4 +6e4 +7e4 +8e4 +9e4  +leb5
Time

B 3-60 : K & &~ B#:
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e

® ML RUIMHEEDP DE BR  FHY R 3-59 2GrEmp o

T4 %Xk : Chang et al. (2015, Fig. 3.7)
Changetal. (2015) [In Chinese: 3 ¥ 48 ~ #R4E® ~ # R P ~ +8 FF (2015) * B 72+ 24 & ¥ e}

R EFEN AT A (101~103 & & 3
F)-FEHEFE L F BHEBENAT > 1A KRAF/ 5% 27 4 % SNFD-ITRI-90-305 / SNFD-ITRI-TR2015-0305 - ]
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Peg, = 000035 atm
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= Nofuronie N smecite) (e el
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i
ETEI T

<
Peo: (Wini()
Par GWini(S) ;
\ction of pH & Eh

clide solubility/adsorpti
i function of pH & Eh

grial (Cu, bentonite) stal

SiE R EIRIS RGN
pH BEhE 8 & E

LAHERENEIE

e

MBH03:094-096m1
MBHO5:004-096m
MBH06:128-130m |

MBH01:195-198m |

MBH05:258-~260m
MBH06:278-280m

MBHOS:004-096m .
MBH06:128-130m | % a0

weto
MBH01:195-198m . Lo
MBH05:258-260m f e e |
| b w20
MBH06:278-280m -
I | {aano

H
- H -
MBH04:269-271m oo > MBHO4:269-271m
| X fow0 5
MBHO4:344-346m | o amo

= | N N | =
MBHO1:351-354m | 2 | i MBHOL:351-354m
7 | - J {as0 2
MBH03:390-392m | MBH03:390-392m
MBHO1:489-492m 2| = by MBHO1:489~492m
MBHOs:479-d81m | Lawo MBH03:479-481m
MBH04:498-500m MBH04:498-500m
MBH06:499-501m

| Amentin ceow erarchn, ar

001 23 486 67 4 8 02U
-

MBH06:499-501m

| Anentin cacw erarschen,

03Pyvite_KonS du. [Fu)orsS 180-06_ NS<2029
yProiRangn NIGKS3038_Kons datpol

01 2 3 4 68 7 88 W R
-

Enny, )

HS™ +4H,0 - S0, + 8¢~ + 9H™
Redox pair: Sulfur redox pair could also control the reducing characteristics of GW in K-area.

Pyrite is found in some core samples (e.g., KMBH03:479~481m).

> FRHI2E4  EEHERTHCA AR EREAEIE(PHEEN) -
> FEfI5  ERERTHERAKHERNBIR(PHEE) -
> EBHIL- 284 ERZpHEEN S HE - BRWEEESEEXZTGHEREER -

11
d N ( 3 N
10.41 l__lmu RIS SR EE
10 1975 '9.75 1
9.70 I 1
| |9.a7| oo o | 1
9 |
goo  lgoo 1 acg 1Bas 1851l |
. = d | 1 817
T 1 §7.741 | 1
=% 1 1 7.10
7 |
16.99 6.7 . |
it | M| |
6 1629 |
- = 5.60
5
HEER 451 a0
4 \_ AN J
Casel Case2 Case3 Cased Case5 FieldHole Fieldwell
1.0 T3 = N\
4 e NEEE
0.8
0.6 — o= = 0.51
loss |
0.4 b
0.30 1 1 %3
-ﬂ- 0.2 | 1
= 0.11 0.17
S 00 === | e
= I 017 .
w02 I_ = _I I Jozs I oz
-0.40 -0.40 " 1 |
-0.4 1 -0.43] -0.32 -0.33 1
-0.49" o e |
-0.6 g 1 —— |-0.43 1
-0.58 == == == (58 [ ——
-0.8
2 k3 /ot
ol BRER )& )
Casel Case2 Case3 Cased Case5 FieldHole FieldWell

FieldHole = # R Kk mENE LA EEL;
FieldWell = #tt FKixmEVBRAKH [8: p378].

Bl 3-61: K % T -k pH&Eh 2 B3k F 2 5 RET RS 5 1 1B
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O MU E GNP N2 R®E ST H 3592 pEnmg o

® MU ERV R RRICHKRELL BF O FH%T A F (20150 cgh.3.5) -

¢ [F ¢ > “FieldHole”® % K % 3* p #f % F 7 £ Bl #c 4% (Lin et al., 2012, ac4p44~46) -
& F ¢ > “FieldWell”® % K% % * -k # h# | # % (Liu et al,, 2008) -

¥4 k& : Lin et al. (2015, Fig. 5)

Changetal. (2015) [In Chinese: % ¥ 46 ~ #R4L® ~ #H MR P ~ HEF (2015) * B F W S S i P 2 F L2 2 HEN 52 R (101~103 & & 3+
F)-TTHAFTE L FRERERAL I FARAF/S R 2 F L > SNFD-ITRI-90-305 / SNFD-ITRI-TR2015-0305 - ]

Lin et al. (2012) [In Chinese: +hji ~ 4 ® ~ & P ~ HR P ~ F =2 5 - BT H M2 L~ F 23 :ﬁ“if].xﬁé S Kl AR s SRR - R E (2012) 0
PG R ES R EAEA EPAED AL TR (99101 E A3 FE)-K B 4 2 %(1999-2010)% % > L i FOTRGA/ 6T 204
%2 > SNFD-GEL-90-290 / SNFD-ITRI-TR2012-0290 - ]

Lin et al. (2015) [Lin, C.K., Change, Y.T., Hsieh, P.S., and Chen, S.C. (2015), Applications of reaction-path modelling in geological disposal concept of

radioactive waste, East Asia Forum on Radwaste Management, Oct. 25-28, 2015, Taichung City]
Liu et al. (2008) [Liu, C.-W., Jang, C.-S., Chen, C.-P., Lin, C.-N., and Lou, K.-L. (2008), Characterization of groundwater quality in Kinmen Isalnd using

multivariate analysis and geochemical modeling, Hydrological Process, Vol. 22, pp. 276-383.]
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i

® MW ER SR D2 BEK IR 3592 Eap -
T %k : Lin et al. (2015, Fig. 6)

Lin et al. (2015) [Lin, C.K., Change, Y.T., Hsieh, P.S., and Chen, S.C. (2015), Applications of reaction-path modelling in geological disposal concept of
radioactive waste, East Asia Forum on Radwaste Management, Oct. 25-28, 2015, Taichung City]
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(1) Section02 2. 1 & ¥ kKA K % [2 kg o

(2) Section07 2z = & B R i e A M i S8k ad X o

(3) Section06 2z @@?J%']iﬁﬂé %o

- AT A FAREBXXESARP P, L LY 2
F o v ikRBRERFEZIFOLRME ﬂé’kﬁﬁf_év’ﬂ@@?}& LT H R B2
AP BEZBRE AEFRFARP o B o TH I RFEAPRARA
(source term) 2 % 1 4% i &= (engineered barrier) ¥ ¥ & e F F2 # it

BHHE A RFHPBRF RS L F B PAEAFR
LR EES AN D EEHAE

_3

BERE Y FARE A o RBEFEEN - B L hE R ER
PREAF D THFRNLE OTE N RF DS E ] - RS
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F¢ o ToRG Y R o 4 PR E P % ' (adsorption) iF

o EP AL OB RR RPADEL B ER L
FH O ARAIHAFEIGFTARME 0 F RHPBOBF Y

vEdHEEdTFHEEZ A FP s AAE S EREMA (multi-
barrier concept) ¥ - * EHB A 5 X RRE - LT PR AL DL 2 Y
X% o
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S U SR ST YR R
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BEAE S 0 F 22 FEE TN R 100m BOAR GE S H % o I H
TR ROEE R -
& IR AR AN ERE o b de o AP H Y FHiEE 0 D#
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G TR A R EEEE KRS LM E A (e RE) P AP
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RO M3 2B & RLIR6EZAZ Fenic il 24 13k D

ZREAFEE 2 RN 2T A 2-1-

3.9.1.2. BITAH P
FHop e d (2 Fa)nEE o VA - B BRI bk
%1 & ¥ po $L i (Micro-CT, Micro computed tomography) - %’g AR AT
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(3)

(B3 W)z # W

_‘_8-
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A
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i

BB B ES L ERDHH
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¥ B A LBk E B (clusters) 1 2 ZE B A RAHAN TR
(density) o & - 2 EZ E vV B I ZEE T T iHEy

T2t A RN LA e BT 2

3

Ed RFRRTEINCEDHAB TR FEd =

3 47 F1 3+ (dispersion factor)

AWyl dmdr s 7d WE"ERR"DHARDAEL
PR A AL AHABY A F R Bl4e X A~ 7 (Poisson
distribution) o

A Aol shsigh o st 7 d RFTREDH R AL RS
BPF KR TN PFATRAFTOP I AT > AT I ks F

(Power-law distribution) -

m%ﬁﬁ%@ﬁ&%ﬂ%f%@é*%Aﬁﬁ’ﬂéﬁﬁﬁﬁ%,
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(1) AHMELEDRILIHFEEEHNE > ¢ 7 2H0BEE T T
() ¢+ HAMEFNTHE E
TR e R R AR EARN T AR n TR
PAEE o L F )T i e B AT Lok aE g (pole)
¥ = & (trend) 2 2 & (plunge)ds it o
(b) e p 2 MG 2 =fmn R hipiF
EEPr AR

oo ¥ v % % 2 4~ % (Fisher distribution) 2 # % #

=8

e o 2 E R T it
kappa (k)% it ; kB 4% F » S A A e Fh AR =
FRE R K 2 P RREEET o

() LAMERPRFT TR GER)
FMop R Ge B)EF * 00T Sdck ik
> Pt - R P MRS > LA FE LRSS
PTG AR DA B HL 1/me
> Pt 2B AHBMAER LK E A
FPABRAE - AR))DR e im?/m’ Ay
i 1/m-
(2) EHHEEN LEPBANR
(3) ¢ HAMEFN tEBAN

R ERCHe A O

=1
N.
<
¢

K3

fr

o E IR A A F RS

=1

(\x
~

b
A

Kﬁgi it & e DFEN e = & % 2. b > 3 3t o F o N gy ik 4
Moe <t < 3% sz 4p DEN f0AIpF > 2 BB B 4 g 0T AT g
CE L
(1) “Z#LALROUY] » F S HHAW R T2 834 7F 35k

A VREIRIARAT(FRIAFRTAS LI 2I)NB LR

Ao - HRASY T BEH GBS SR DK K

o v S bk 2L R AE Y TR - WA A

LERERE: I S N # # 7| “(La Pointe et al., 2008, p42)

Fade s #H A - A s ARG xR F L TF PR

2+ & % $i£ ;% (La Pointe, 2002, p381; La Pointe et al., 2008, p44) -
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(2) * A2 HAKG < PRy e TR e FAXEHK G
1T L (S1g) 0 3 8 DFN HE S ¥R E TS & o Rk
T E B Hoe o 11 3 p #& B 4 47 (Borehole Image Processing
System, BIPs) 2l M T 4% 5 &) > B A2 T #-2 30 L jm v 5 AW
B E ST e R R ERA T EA G € ] a
RIS % 1 2% BIPs AL i A2 7 7% 3L 00 8 ek A L o

(3) AHe &+ FIfich 54 H if 47 (LaPointe, 2002, p381):

ky—b
P(R=r; rOSr<00)=(Tr—°)
H#e
R 5 HMKEE
o &AM EE D] E
r o sER - ANy 2 oE A 2 Pl EEE o
ky ZARAER DI EE > TV AR T E S Rk e
b &R ¥+
b=0 & * * = % % | (La Pointe, 2002, p381);
b=1 & * * - % % | (La Pointe, 2002, p383);
b=2 Jj&* * - % % | (La Pointe, 2002, p387).
PR=2r; rg<r<w) &~ £ B KB LE(R)Xx & ENrEFaoy i
B FE -

(4) 1945 BIPs 2| % % v 23 8§ - £ B2 A W B ¥ ¥ 5iF
Terzaghi =& 2 8 A2 - B8 MR Po(R=2r1r<r<ow):
oz ERE PpR2rrg<r<o)f v 5d P, 4t &
s ¥ ¥] (La Pointe et al., 2008, p48; Follin et al., 2006, p35; Wang,
2005, p6).

(5) Fart g ¥ AR TS F s »# fE50 > * 4 DFN

ARCA . ¢V PR TARE LD T PEE (Tnax 2 Tmin)?

{PFE k> FHEEDHDFN P TRiFEa#cE ¢ B8P %

BEHAER oy )2 B o

IH

4

(%

bl
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“CATHH B (PR ER) BT R TS SR
FAEARERE R o E N TMAERT Y R T
w7 DFN g3 H o AR LA 5 AP HE(S
Tmax) ¥ > 7 ALY Jo 105 5t 0 SEe A 2 % DEN 3

oo — 4@ % oo — B4 453 1000m X 1000 m < /) gEE
VHHKE R (#FEFZEeHFORNGHABS 5 TX T ey X Tmax
Tmax =564 m) » BV UHRFBAFR > M =¥ o 7

o i DFN 427 - 7 Bz d B ER T XN TP
WHB A AR A W AR K g (AW
F)E HJ R LW T A ¢ (Follin et al, 2005, p62;
Follin et al., 2006, Fig2-2) -

s > A2 DFN > 7o AR AR LT TP R
(ETmn)’ "ELALE I 2 DA G &) DHKH
DFN e il v i 2§24 i 5 0] 2 M € ¢ & DFN
a2 BT B T AP HEE DA (S
Tmin) > 2 * 1+ £ 382 8+ B AR L ES ] E 243 F
DFN #:4] » o X & 3 p % &2 2 2% 5 DFN 2 = i i
)t:_';o

HELET FPHEE (Fpar 2 Tmin) X L8 DA BB ARSI

(P32 (RZ7; Tinin ST <Tingy)) » & R A3 & W3t 9 8 e H 143

&

N

B#FE PR rngs<r<wn) fzipk ; iK% AE
WE ez P MG 7% T35 238 94 it (La Pointe et
al., 2008, p46; Follin et al., 2006, p24) :

P32 (R = T, Tmin <r< rmax)

(2=kr) (2—=ky)
(rmin ~ Tnax )

(2—ky)
o

XPy (R21; 19 <1 < 00)

T BHMBAUFEP DR KSR 3 0 ®- DFN £
- ‘E%g%*i— T Ilj%1"{'g‘—gj'»%I(rmin I Thmax) ’ ATEE S A 4 oD
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FPHERFIRR CFHARPFEZI AP EORE LY 7 B
B wmA P S B AW R P (fracture domains) » ¥ A 8] 44 %+ £ 2 B
B AR AR RS FRA R AR T
AR F 22 AR RREEH F B@EL 2 7 F % UF R

T %3 2 B Mo E gh 7 Fx @M (La Pointe et al,, 2008, p27) o

o+

e
a4

HF BB et 22 ¥ B # SKBI (SKB International) 2 2 Golder
(the Golder Associates AB) » & P % K % 7 "1 & FREE T > 2
B K% e AR sk WA SR T
(1) % ¥ % % (Fracture Domain) :
% i % KMBHO1 2 KMBHO6 = v ¥ § # & BIPs 2| K 2| 3 F # #%
Mt > #® KMBHO1L 2 KMBHO4 = ¢ # &2 % # 2 M % A
(Cumulative Fracture Intensity, CFI)% /& & 4 # > £ 5 4p v &
(4o Bl 3-63 ") e 63mFR F B % B (B 3-64) F|
ZFER P L 70m FR G RA A S B A w L (FDMA 2
FDMB) » » ®|3+ 5 2B M4 % & (B 3-64)% B K ehit i o
> FDMA: H M FEFFEFR 70m 2 S K% R Py 3+ 4
B E»24mte

> FDMB: A M %8 F B LFR 70m 2T A KB E Py 35X
X% 03mto

> ¥ oK B AR K (RO TG X RAERHEE
B 5 50mGHREE > 2007 c4p27) > 5 @ P EF HHEZ K
AP B s FBX RO LA AL FDMA - > 355 70 m -

(2) A M # & (Fracture Cluster)

(a) K% 8 FDMA #73 A B i 55 A 470 5 7 4 4 3
r e ¥ B X% Fisher A F » A E BN HHB =487
ABH (4o Bl 3-65 #T7 ) o WL A K E S e (pole) =
& (trend) ~ "X % (plunge) ~ Fisher 47 %]+ (k)& 4 I 5%
Boot d vt Bl (Pagrer) fo i 40 T
> AW E E - (set-1) @ 198°/18°/18/26%
> Zl W E B - (set-2): 155°/4°/15/24%
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(3)

(4)

> B E 8 = (set-3): 264°/23°/16/18%
> A M E 8w (set-4) 1 98°/81°/11/32%

(b) M %% FDMB *r3 HM i SHAT LA 27 A3
Teg B Xl Fisher 2% » A P HB &g 48
(- B 3-66 “7n ) wWHEHEHAKEE D& (pole)d =
(trend) ~ # ;2 & (plunge) ~ Fisher #4r %]+ (k)& 2 M % &

7 d v B (Pagre) do i 40 T

> A M EE- (set-1): 65°/17°/20/15%

> B M EE - (set-2) 1 344°/38°/18/24%
> A M E B = (set-3): 281°/29°/16/30%
> AW EE e (set-4) : 174°/22°/17/10%
> A M EB I (set-5): 175°/75°/19/21%

%l W = % (Fracture Location) :
Bk " As T ERCEWER) T WAL E - ARG

l;”/rftlniﬁf_“‘_'_—%_o

% W % -] (Fracture Size) :
AR (EE)»F 7 oz s Pt & fd 5%
4

> ky 93 265 B3 E 2 S 4o B 3-67 v o
> 1y &% 0.05 m(~#
A s R A WG 2 B 4 B Mo i DFN B2 B
TR h B p B Ik E BRI ES (GRS 3.10.2

L EY) e rojx‘a'—écj_ 0.1 m> * 11 &

Ay

§.) o

> BA R HAMe 5 1,000m x 1,000m ehaEa, o Ao B L
S U R T R RS 564m e

> O E B h RS WEL R RS AL SE 2 5.64m
P R P HEER (BR 500 mAI R AER(F 2)2 By K
B A (Ao Bl 3-68 ) FR o HB LT URER
(Fin) % B} % 5.64m (Ap %> 10m X 10 m &2, & K 6 ) -
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EF A pRNER 2R TR () » 4.5m(4p F 3 8
m X 8m-AEHMK G )GES 3.10.2 &) -
(5) % M % -k % 3 (Fracture Transmissivity) :
hriEfAE L ADFNP hE R AK L F T %%’E* N |
OB LR B H ¥k % #k(transmissivity, T) ¢
(a) Klimzcak % # (2010) 2 Zimmerman & Bodvarsson(1996)
i rte(Mee B ag L (L5 T MG

T =1.9281 x 10710 x (L19)

T 522 WK (5 A Lim) X Lm))re 5 ik i i e

R ARSEE S FHRLIER ARG AR L

pl= k2Bl BR7 27 53 L=y@? & r=1/n-

(b) 4% DFN p '€ A Mz $-kthdeh i8> Flp 54
B2 KFEFIPME DRE FR(Pirx EP LREE

h
EURS

ZGUpN R BB FIM 2 X6 & - % 32 Forsmark 3R
FAhngmN; 0 Eok G

® Z W %E FDMA:> ¥ %% Forsmark-FFM02 # % 9 5% 9
T % o ;% (Vidstrand et al., 2010, p107) :

p

T =151x 1077 x (1°7)
® Z W %% FDMB:> ¥ %+ Forsmark-FFMO01 # % 9 5% ¢
& % = ;% (Vidstrand et al., 2010, p106) :
T =3.98 x 10719 x (L%9)
(6) @ 3;%] n & (Transport Aperture) :
$ % DFN p 2 g A2 @ e % (transport aperture) © ¥
d T o mgs oo N H g ﬁ%l N % (transport aperture) ™ % ¥ -k
% B8 (T)2. FF enhf % (Follin et al, 2005, p22) :
e =05VT
He o,

T 5 2 W e ¥k #ic(m?/s) o
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i

€ Results provided by Dr. Follin, S., 2015.

€ The CFI (Cumulative Fracture Intensity) plots of KMBHO1 to KMBHO04 show similar variation pattern verse depth.
€@ The liner fracture intensity (Pyy) is corrected by Terzaghi correction.
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L

€ Results provided by Dr. Follin, S., 2015.

€ Two fracture domains as function of depth, FDMA and FDMB, are proposed and separated around 70 m depth.
€ Fracture volume intensity (P;;) is assumed equal to the liner fracture intensity (Pyq)
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Upper (0-70 m) Set Properties: T/P/x/P3, ..,

Upper - Fisher Distributions

¢ SetS1:198°/18°/18/26%

+ Set S2: 155°/4°/15/24%

X Set S4:98°/81°/11/32%

Bl 3-65: K% FDMA 2| M % P2 2 4.8~ + Bl
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s
€ Results provided by Dr. Follin, S., 2015.
€ FDMA: fracture domain above 70 m depth with Py, = 24m™?
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Lower (>70 m)

Loweer - Fisher Distributions

Set Properties: T/P/x/P;,,.,
¢ Set S1:65°/17°/20/15%

+ Set S2: 344°/38°/18/24%

A Set S3:281°/29°/16/30%
X Set S4: 174°/22°/17/10%

® Set S5:175°/75°/19/21%

®l 3-66

K% FDMB 2| M & 2 M £ 8 » 7 B
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i
€ Results provided by Dr. Follin, S., 2015.
€ FDMB: fracture domain below 70 m depth with P;, = 0.3m™
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Bl 3-67 K& HK < T 247 aRfpikE
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L X X X W

=y

kY

Results provided by Prof. Liou, T.S, 2015.

Large-scale lineament data from gravity and magnetic anomaly data (area = 136 km?)(see Figure 3-20)

Trace length measurement from Jianshan tunnel (area = 150 m?), which is located at the southwest Kinmen Island.
From this analysis, the exponent (k,) of fractal dimension for K-Area is 'exactly' as 2.6.
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(@) BEEREAR/N =4 x 4% 2 km3

(b) B HPRAEE = 1,716,247 AR

k./vo/Tmin/Tmax = 2.6/0.05m/5.64m/564m

Upper Domain
4 sets
Py, =24m-1 | &
443,142 fracs

Lower Domain !
5 sets \
P;,=0.3m-?
1,273,105 fracs

(c) #BIA 3425913 [ARPRFEE IR (d) BEAKRFEREZMRNERE

B 3-68 : B M e idil g AL
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i
Results provided by Dr. Follin, S., 2015.
Domain size = 4 km x 4 km x 2 km
The value of 7,;; should lower than 5.64 m in order to from fracture connectivity from the target depth to ground surface.

DFN recipe:
(1) Fracture Domain:

After reviewing the BIPs recorded from KMBHO1 to KMBHO06, all fractures from KMBHO1 to KMBHO04 are analyzed statistically due to their similar
CFI (Cumulative Fracture Intensity) patterns varied with depth (Figure 3-63). Two fracture domains (FDM) are proposed and their corresponding
P;, are calculated (Figure 3-64):
€ FDMA: fracture domain above 70 m depth with P;,
€ FDMB: fracture domain below 70 m depth with P;,

24m™t
0.3m™?

IR

(2) Fracture Cluster:

Four fracture clusters (sets) are classified for the upper fracture domain (FDMA) with the following statistic characteristics (Figure 3-65) in
sequence of Pole_Trend/Pole_Plunge/x of Fisher distribution/Ps; . with X Pse =1

€ Cluster-1 (set-1): 198°/18°/18/26%

€ Cluster-2 (set-2): 155°/4°/15/24%

€ Cluster-3 (set-3): 264°/23°/16/18%

€ Cluster-4 (set-4): 98°/81°/11/32%

Five fracture clusters (sets) are classified for the upper fracture domain (FDMB) with the following statistic characteristics (Figure 3-66) in
sequence of Pole_Trend/Pole_Plunge/x of Fisher distribution/Ps; ., with X Pse =1

€ Cluster-1 (set-1): 65°/17°/20/15%

€ Cluster-2 (set-2): 344°/38°/18/24%

€ Cluster-3 (set-3): 281°/29°/16/30%

@ Cluster-4 (set-4): 174°/22°/17/10%

€ Cluster-5 (set-5): 175°/75°/19/21%

(3) Fracture Location:

A Poisson process (random process) is assumed and used to generate the location of each stochastic fracture.

(4) Fracture Size:

For the fracture size distribution, a power-law distribution is recommended with the following parameters:

k, is 2.6.

75=0.05 m (the borehole radius).

Tmax=564 m that is corresponding to a rectangular fracture with size as 1000 m x 1000 m.

Tmin=5.64 m that is corresponding to a rectangular fracture with size as 10 m x 10 m. After few iterations, the minimum size of circular
fracture should be lower than 5.64 m in order to form fracture connectivity from the target depth (assumed to be 500 m depth) to boundary
(ground surface)

L X X 2
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3.9.2. nid B 2

3921 i & $-kAME ki
3.9.2.1.1. -k+ B ¥ thik

Mot EA R R F ok BRI R RIS R B H R

T d m SBT3 N o F 5T s 3721 §FhFeE P o BOYRT
ARk BERFEIRZF2REF 5T S 37228 PEeEp e

3.9.2.1.2. "k # i

EYpok A RSk S % T KMBHO1-02-04 B3 RlE3H+ T 3
e v i@l P E(E 2 S % 20060 c4p56) 0 5 7 f2 F1oHid
2 OF2 fpi vk AR R TR B RS N g
oo HRE% 2 N2 TR LE S o B 3-69(8 = 5 % 520090 c2p3,
c4p3-p5, c5p2&p9&pl10) 2 % 3-4 #“ x7 (% = 5 % > 2009 -
c4p6&c5p12) ; # ¢ > & 3-4 ¢ #p7]
(1) F1 4 (2 & Lo k) ¢

+ KMBHO4 ;£ & 450 m % 560 m #f % £ 1 » 57 B (NaCl) » &

> KMBHO2 i# & 340 m (320 m & 350 m)3t & £ & 7 i BH ok

BT R EREET

® witHFHE 001%

® i X 550x107° m/s

® K4 HEHECY S 20x%x1073 m?/s

® iR ¥ 5: 100m

® R x# L 10
() F2 g (x ALk » 2 A H):

> KMBHO1 /# & 320 m © 350 m #t % £ i » 7 Bkl (NaCl) » ¥

> KMBHO4 /% & 350m(320m & 380 m)3t & £ i& {7 i BH kB

HER FEREET
® I FH L 0.015%
& Forinid X5 13x107* m/s
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® k4 BBy L 1.0x1072 m?/s
® HITE XL T75m
® Wi x#L 8
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i

® R GBI EUF 2 % % % Bl (Chiang et al, 2009, c4p3&p5, c5p2, p9&p10) -

Chiang etal. (2009) [In Chinese: # = 5 ~ #REF ~ & L P ~ £4 5 (2009) * @+ PP E S i dF 0 2FED LT HE(97~99 &# B
%)~ KMBHO02-04 % & # B3" ¥ BifFr @ 2% A 7 % % ¥ 2 1 F KR F4RF/5% 2743 SNFD-EEL-90-267 / SNFD-ITRI-TR2009-0267 - |
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% 3-4 1 KMBHO1-02-04 #7' i Bizisk fa 47 & %

LlES S
7 B (NaCl)ix » & T B E Rl Movement Fracture Effecti . . . SEEEIE Peclet
(FLEgER) (FHEER) Length P ective Velocity | Dispersivity Dlsper§10n Number
(L, m) . %) (Vetfect, m/day) (o, m) Coefficient (Pe=L/c0)
(D, m2/day)

KMBHO01@170~200m KMBHO02@80m 65 0.01 17.3 0.7 12 93
KMBHO01@170~200m KMBH04@180m 10 0.05 17.3 5 87 2
KMBHO01@320~350m KMBHO1@158m 315 0.007 24.7 0.1 2.5 3150
KMBHO01@320~350m KMBH02@150m 220 0.007 24.7 13 321 17
KMBHO01@320~350m KMBH04@350m 630 0.015 11.5 75 863 8
KMBH04@450~560m KMBH02@100m 1300 0.01 17 100 1700 13
KMBH04@450~560m KMBH02@340m 1000 0.01 1.73 100 173 10

iR

& -k # 4 u§7 % B (hydrodynamic dispersion coefficient) =73 2t 2~ + 4§ %7 % #ic (effective molecular diffusion coefficient) + 1% # £ 4§

% # (mechanic dispersion coefficient - D) ; Bear and Verruijt(1987, p165) -
€& i & 4 §r % B (mechanic dispersion coefficient » D)(Bear and Verruijt, 1987, p161&p163) » 7= f£ % -k 4 # 4t % # (hydraulic
diffusion coefficient) (Chiang et al., 2009, ¢c5p11) & -k # 2 4z % # (hydraulic dispersion coefficient)(Liou, 2009, c4p7) -

Darcy Velocity

D = o X Veffective = & X n

F 4 k&R : Chiang et al. (2009, c4p6&c5p12)

Bear and Verruijt (1987) [Bear, J.,, and Verruijt, A. (1987), Theory and Applications of Transport in Porous Media: Modeling
Groundwater Flow and Pollution, D. Reidel, Boston.]

Chiang et al. (2009) [In Chinese: # = % ~ #hEF ~ & P ~ 24 5 (2009) * @+ PP E S i FHF L E2EEB LB TERHE
(97~99 # & 3 %)— KMBHO02-04 %7 § % 5 L B FFR R H RN A 2 F L I FBRLFTHRE /o 27 L3¢ SNFD-EEL-90-267
/ SNFD-ITRI-TR2009-0267 - ]

Liou (2009) [In Chinese: %] & 2 (2009) * 1 + MR A ¥ B F F 22 2 HEA 2 EFRIFK(97~99 # 3+ % )— KMBHO01-04 #
S Hh . p RV RTBMBERZEREA P LA BHF/LT > F 432 SNFD-EEL-90-268 / SNFD-ITRI-TR2009-0268 - ]
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3.9.2.2. BITA K P
3.9.2.2.1. I B KRR
B > DFN =7 & 2 endgp$c 4 1 > 2 $ R h ki

>
~

5
\\\Xr
ol

3.9.22.2. #ITAKP ¥
Bt DFN “7 2 2 hdp e M 2 H RO A B (B E)M T3

=
S
ol

% 3.9.1.2 & P o

3.9.3. w2 it
A HAEHPEEORGEEE AL BN DR AR B
B s 2 F R B RS OP e PR RS B ORIFR
g F s L B (JNC > 2000 0 ch.3.2.4.3) « o A B 41 % dk o
gA B EFEE TR LLME TR AR EER AR
T T E BE R
FHEPARERLLE ¢ F P E% (B 3-70)2 F i F
% (B 3-7)% 73 235 L8 p ha BRI EARRGEAL S PR
B(Ky) 2 PAEEMPM FHigan 4 o i ﬂris?l % ¥ (D,, effective porous
diffusion coefficient) - F % 22 3 £ B3 & > ff 4 T
(1) KEFEHEPRESHECs T Sed~ i 4 094 - ik
Er Csas KRIEHEPRESLT CPRET > F R
it d S Sea T CKERFHERAERSLBERRESE T
RS sy 4 (23 % 5 20150 ch.5.1) ¢
(a) w3 tBZET
> A pH A 7.73% 9.9 (ave=83) % Eh 4 * 103 % 687

(ave =277) mV ihd % 5 2 = » Cs ehK, &9 4 11 3

111 (ave =36) mL/g 2. & -
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> tpH A 6.1% 85 (ave=72) % Eh /3 105 & 487
(ave = 272) mV eng % 5 2 T » Se ehK ;8 9 43 0.4 %
16 (ave=4) mL/g 2z R o
(by 2B REHT
> % pH 4% 7.1 % 9.9 (ave=83)> 2 Eh 4 * —687 %
—105 (ave = —279) mV g 2% if 2 T » Cs eh KB 5§ 4 3
8 1 67 (ave =25) mL/g 2. B -
> & pH A+ 6.1 % 85 (ave=72)+ 2 Eh # * —687 3
—105 (ave = —268) mV e %% if it T »Se chK,;E § 4
2.8 3 30 (ave=12) mL/g 2. F o
(2) 54T 1,000 2 0 P H4aF B (KFTH E)H 3-72) 4 %
R SR R A M F G o dh A kB (D)~ § & 6tol0x
107" m?/s; @ Cs & Se én »c4F4r B # B 2to5%x 107 m?/s

(%= % 14 4 ,2015 > ch5.4) -
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. BB R P Fst B
1g B R

+ 120 rpm 14 days
. . +
30 mL SRkt K/ 8K _
Co ZIERE 10,000 rpm 5 min

, s (Co— Ceq)V
K _E li?’]#ﬁj‘!ﬁ’g‘bT“}kxﬁm’hﬁéﬁi . M _CO_Ceq V
T HekMpEaPEEE 0 Cyq 0 Ceq M

Kq= 7BE%%, [mL/g] -
Co=TRMATRYKER#ZTEIRE, [mole/L] -

Coq=TRI BZER KBEPHFEERE, [mole/L] °
M=EBEHEE, [g]=1

V= KE8EETE, [mL] = 30

Bl 3-70 © =0 i3 % m W
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Flow control
pump

L =column’slength, [m]; A= cross area of column, [m?]
V,4.=volume of diffusive cell (replaced with fresh water every 24 hr), [m3]
C(L¢t) m'tx

=1—— Z sm I )exp

—D n?’m?t
Co L

:> Curve fitting to determine D,

Typel: Concentration vs. time:

=R E R

4 > Am;

a Q: <= l) vs.t @
'E‘ 1 y
o |
$ Ly,
© ;
3 Transient M | -DAC/L

< D a— e
E X Stage I ®
s &
og |
e |
N Measured data |®
° il
s | > Steady-State
é’ \ ) ’ Stage

/

e L J |
= 2] / |
< o ® / i

-

T Elapsed Time, t

t, =L%/6D, = aL*/6D,

Type 2: Mass accumulation flux (Q;) vs. time:

Q trac(x,t)
-o. [ <—ax >x=Ldt

4

Q=

2

L . L
a= a = ALAHIT K
al? 5
D,=aD, = VSR X ErrE S
6t;,
D,
Ry = D, =% %%k =1 for free species
a=¢&Rg= # % FHF+
t;, = B pER

) _< L zAm,.> (L ZAml) _Vacl L ]
e=|—=
—ACA Z Ati steady stae Co 1 Z At steady stae
(35 (35%)
1 _ \XAy steady stae __ XA steady stae
—_ = = y [1/S]
ts (am) steady state VacCo
ty = RRAEFF T
Steady state

= system after the BTC (Break Through Curve) of the C/Cy vs.t

Source: Crank, 1975, p49 to p52; Shackelford and Moore, 2013, p141; Marimon, 2002, p18 to p22; Eriksen and Jacobsson, 1984, pof

W 3-71: F i &

AR T X B
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¢ (a), (D)2 ()=WMs & ¥ HicE%((,Se,Cs)% % »d ta ™ Az @dPEAEALSYSE 2mm- 3mm
2 5 mm e

® 5iF X 1,000 X AT %K 0 AT h G s A kB (D) 6X 107 m?/sx 1073 m?/s; @ Cs & Se
G A BB R 2 X 100" m?/s 1 5% 107 m?/s o

T kA : Wang etal. (2015, ch5.4)

Wangetal. (2015) [In Chinese: 2 # 3 ~ 2 A3 ~ R4~ 25 Hm ~HHE 7 - %5A4 - L5753 &
BTGP R EEE B E S F % F R (2015) 0 i s BN R P EE
EF AFEALAETFRHEA(101~103 FRAFHA)FTHRIEANPABBE B ER FF 1 F
HE/2FRE ST 2243 SNFD-NTHU-90-309 / SNFD-NTHU-TR2015-0309 - ]
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=g r o)

FEG RN AR P AR RS AL R BEER R B

X0 BAAMATEE S ERE CBEFE AT ENRG Y

RS L R RS L EENCE & SRR ELr R
SR R RG22 R

S LA TR FIRFF RN R

24

7
B g ko FlE o P B A S
4

R S N ¢ 3 R RB RS A R R R

ﬁwoﬁ;%wﬁm’@%ﬁé%:w??ﬂﬁﬁiiméﬁ;

PARERFRE A R TF M AR o E 2k
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3.10.1. 5 3 4 3 TR SRR O
® i - r FHEA(RDZ2 F)sha (% 2-12 % 2-2)2 2 4%
BdohA® o B A5k el (0B 3-1 %7 ) 724 K & #
FH Ach e A o 4ol 373 45 H R BT - FOF B
> Fl¥ % #ici@ 3 & (Digital Elevation Model, DEM) ¥ #5i % > &

EAN A Dt Eos 0 EA R B @ 3-1-

> TYIR1 I R6eh-k+ BEEHFBIENL 7RI E- k3 HA
® HHi-_BREDKETIHENZECEARA CFEFARAETA 2 S
EK®BITANAY g VREEGEY 3714 58P ) Rk 8

Azde 2 R HE o 4o B 3-74 o
® PHA-RENKF L FEA K24 BE GEERE R T
k4 B A E
® " F £ R # B TOUGH2 (Zhang et al., 2008, p67) » # T -kt

St

B ot 4o B 3-75 o1 e
@ F T kB EEOERLSE > WP T

> F1 58 Tokindd BaERE >3 F1 ¢ 2 r 22F 7 B
AP T BT Al E P @ﬁ%]‘ |+ % (B 3-76) -
F2 7l R » W R B kP E 25 FILP K -
kon e RO ¥ ehynde i > i e 20 L3 k3 M (E
3-77) o
Kov R REGERLZER ki3 e d KR ZERFEE LK
kih b D#R R S E R (B 3-77) L B R % 5 & M ok
WE TR o B 3-77 3 C-C' 25 (B 3-73)ehH T okin

FHHEEFROBRY FIRFORE AL ZRE DGR

AR EerE A WERREAY RO AP 2 F AT L

* 2.
2 8 FF % > 7 BB (scenario) 0 & TR R I E enK T
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e

¢ L F iK% FHZE 1999-2010 &£ 3 4 3 g~ % F (Lin etal, 2012, c4p9) °
* F1+#lglﬂ.«§w%@]

* F2+§m]w%§w K e A Lok B ¥

@ DI1-DI0 & £ %% # % -

Lin et al. (2012) [In Chinese: +k i ~ R4 ® ~ & P ~ HR P ~ F 2 5 - BT H M2 L~ F 23 gﬁ%ﬁﬁ 5‘{{"%{ EOAE - F R E(2012) 0
EP R R R R P EELS EHEA B B R (99~ 1013&5;%%)—}(swzglc,\%(19992010);1;n LR/ % AP 4% SNED-

GEL-90-290 / SNFD-ITRI-TR2012-090 - ]
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: | : f i l
: } : % f
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EE

¢ SR KW®HFHEZE 1999-2010 &3 43 2 = § F (Lin etal, 2012, c4p9) -
® LW idaE ERER L CCF B
® LTRIARFERDEREL

Lin et al. (2012) [In Chinese: +kF ~ R4 R ~ & P ~ JrRP ~ F 2 5 ~ %R T4 ~ M2 L~ 223 Eﬁij}ﬁﬁ C R A AR EARVHE - F R E (2012) 0
EPG R RS AL P ALY PR A S E R (99~101 £ R ) K F A+ & (1999-2010)% s L R 7/ 5 2P 4
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Bl 3-76 1 K % 7 3" /i fHS % o 0|24 F T B @@?ﬁ?‘:f{iﬂ:
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G
€ Transport of non-reactive tracer at the simulation of 1, 10, 100 and 1,000,000 years.

@ The tracer reaches the surface and the coastal boundaries quickly at 1 and 10 years.
@ The tracer accumulate at the surface and the boundary after 10 years.
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Depth (m)

2. 71x10° 4 3 £0.75
>
a 0.5
dl0.25
& 271x10°] I Vh(EHI 1) [ vhGEBI2) | wWEAlD [ wEER2)
@ MFEREE (~40 m)
2 1.01E-06 9.03E-07 1.12E-08 1.45E-08
8 -2.01E-06 -1.96E-06 -9.38E-08 -9.49E-08
_10° 1.55E-06 1.51E-06 9.85E-09 -3.67E-09
i E & (-50~-500 m)
210005 107 4.35E-13 5.15E-13 4.13E-13 1.40E-13
= }gj; 1.26E-13 -2.59E-12 1.41E-13 1.66E-13
S 107 1.30E-13 -8.61E-14 -7.31E-14 -6.68E-14
— >ig::°, TERI S8 (-500 m)
-2.89E-10 -3.42E-10 -1.49E-10 -2.32E-10
sl I -1.29E-11 -2.60E-11 1.71E-11 -2.93E-11
T oo TRET 8.56E-11 9.83E-11 -1.73E-11 -2.02E-11
Easting/m /& (-500~-700 m)
2.19E-08 1.92E-08 5.63E-07 2.16E-07
. 3.45E-08 3.81E-08 6.13E-07 1.03E-07
i s"’“""_ aster ~4.63E-08 3.57E-08 2.07E-07 1.23E-07
2345678 91011121314151617
Note:

Vh: KEFG @it KR,
Vv: EEA LM T KR(EEM : m/s)

1000 1200 1400 1600 1800 2000
Line C-C' (m)

Bl 3-77 " K% 53/ TS % 0] C-C3d 2 8 7 ki
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L

@ The upper-left figure is a plane view shows the groundwater flow direction and magnitude at the depth of regolith region.

€ The lower-left figure is a vertical view shows the groundwater flow direction and the relative velocity near TaiWuShan fault along CC’ profile.
€ The RHS table shows the magnitude of flow velocities in different rock unit from two simulation cases.
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3.10.2. 33T H M 3 B B
#% 3.9.1.2 &M > K R @it M ek 2% hERE > R

K % hg Bl > 38 Frpyn? rofBcihac g R R 0 Bl 3-78 2 B 3-80

% FracMan(version 7.5)#& J1 éhpl:f % % > & 7 DFN 32§ 3 -~ p

PHEFRGOOmM)E # £ A B> 2 & 500mFR G4 K

BBl e

® JF 3787 o fdkh T v AL - v DFN 55 2,690
BAMK (% 3-5 5 P EFEAGOOmM)IHE 3 ¥ £ > & B A
B o (B 3-78(d) X & A M AP R FHlon i W e
¥k F 45 W 3-78 ehrfEEmp o

® 5B Erynf 5.64 m(H 3-78)3 4.5 m(F 3-79)¢ - W 3-79
2B 3-78 H* Ap R AT M R 28 E o d B 3-79 ¥ o
e Sk T v A2 - 2 DFN 24 3,517 % A K (% 3-5)°
PPERFRGOIOmMBE T+ £ > F 5 8BAHAAINIFRR L
(B 3-79(d)c B @x i ehE > pF DFN et B M #e i 8F
TR AEEEL P R

-79 2 Bl 3-78 AR RBIEEES > PESFETH

Tmin®E I 2.8m> & & 72 | FFRN & &% % & DFN ezt & o 7] B >

w

FREAFE LA B A E o B @ {5 Ad R
Rt (Tmink Tmax) DA B H P RFER IS 2GR o B g Ko
B g A2 {4 B o
> %0 B Hrop 0.05m(F 3-79)3 0.1m(M 3-80)7 - H 3-80
2R 379 H#F AR BT AR R SHE - d B 3-80 F
oo e Sk X ¥ A4 - & DFN &3 13,341 B A K
(# 3-5) p B HRFARGOOM)BL I+ & > 25 5 B HKA
SIEA R (B 3-80(d)) - EH LR
AWike 32 1F3F Bt AlkE®8Y o £ e
faE e

5

H_» ¢t g DFN e 3,
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kit H ORI R sy B2 &0 B 3-80 T A 2 2 DFN
B p P EFEREGOOmM) I ¥ E PR I 1

2 % 500 miE R DB B R 0 a s L R o Tl 0 4

AR (mEN)LE D 2 BT AR RERSEEY » F U H

EHH G A Sk FEERE S s 0.1m -

Tmin #

4.5m: % s 564 me F R BRKELHHELF OHFHTE

EX]

foo 2 FRFHALHANT KA DFN R § -

L
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# 3-5: Bl F 2 B % ¥ DEN St F s ahat RRIRE %

En W 3-78 W 3-79 ® 3-80
T 0.05m 0.05m 0.05m 0.1m
Tmin 5.64m 45m 2.8m 4.5m
Number of Fracture A 4,916,801 8,743,518 | Very heavy numerical burden. 13,297,869
Number of Fracture B 1,708,965 2,834,750 | Stop simulation after 72 hours, 5,158,373
Number of Fracture C 2,690 3,517 | need a higher speed computer 13,341
to run DFN simulation.

[EEE
» Number of Fracture A: the total number of all DFN fractures generated by the proposed DFN recipe.
» Number of Fracture B: the number of fractures that connect the target depth (500 m) to the surface ground.
» Number of Fracture C: the number of fracture that intersect the surface at 500 m depth.
» The specification of computer used to run DFN simulation:

1 iexk Dell Precision T7600 Workstation Technical Specifications

P2 R Two Intel® Xeon® processor E5-2600 family with six cores

FIFIR Genuine Windows® 7 Professional 64-Bit

BN %3 Intel® C600 series

iR 128 GB

L LE Rl NVIDIA-Quadro 6000 (6G)

H#Ez R 4TB

3-231



ro=0.05m,7r,;, =5.64dMmr,,, =564 m

b DFN (FiA%R) o & B
HIRHE = 4,916,801 : ) . N

b DFN (BB RMNER) S e Ahgd

: PR el S et
HIRHE = 1,708,965 y BRI Sk \
\ o ~~\I’
Vs
C v )Y )
Lot e

7E£500 miRERRISERE HIRETBRBRNEES

fe, DFN (#2500 mREHRER)
HIRHE = 2,690

B 3-78 : K % DFN it i Hipl3 4 5] (1/3)
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PLfE

(a) *%6)* 2423 K% DFNch B M & 3% > £ 3

4 4,916,801 B A

(b) *t A& # 4,916,801 B A M ¢ » 3 1,708,965 B A MK » ¥ f p %%/#&(500 m)# i 3w & e
(c) & & =i 1,708,965 B A M ¥ > £ % 2,690 B K » £ 3 p E%EAEGO0m)-
(d) #*> 2 p %% A& (500m)2 2,690 B A K > & & 500 miF A& 4 K in B -

DFN recipe:

*

*

L 4
L 4

Fracture Domain:
After reviewing the BIPs recorded from KMBHO1 to KMBHO06, all fractures from KMBHO1 to KMBHO04 are analyzed statistically due to their similar
CFI (Cumulative Fracture Intensity) patterns varied with depth (Figure 3-63). Two fracture domains (FDM) are proposed and their corresponding
P;, are calculated (Figure 3-64):
» FDMA: fracture domain above 70 m depth with P;,
» FDMB: fracture domain below 70 m depth with Ps,
Fracture Cluster:
Four fracture clusters (sets) are classified for the upper fracture domain (FDMA) with the following statistic characteristics (Figure 3-65) in
sequence of Pole_Trend/Pole_Plunge/x of Fisher distribution/Ps;; . with X Pse =1
»  Cluster-1 (set-1): 198°/18°/18/26%
»  Cluster-2 (set-2): 155°/4°/15/24%
»  Cluster-3 (set-3): 264°/23°/16/18%
»  Cluster-4 (set-4): 98°/81°/11/32%
Five fracture clusters (sets) are classified for the upper fracture domain (FDMB) with the following statistic characteristics (Figure 3-66) in
sequence of Pole_Trend/Pole_Plunge /x of Fisher distribution/Ps; . with Y P =1 :
»  Cluster-1 (set-1): 65°/17°/20/15%

24m™1t
03m™?

~
~

»  Cluster-2 (set-2): 344°/38°/18/24%

»  Cluster-3 (set-3): 281°/29°/16/30%

»  Cluster-4 (set-4): 174°/22°/17/10%

»  Cluster-5 (set-5): 175°/75°/19/21%
(3) Fracture Location:

A Poisson process (random process) is assumed and used to generate the location of each stochastic fracture.

Fracture Size:
For the fracture size distribution, a power-law distribution is recommended with the following parameters:
> k., =2.6.
» 1, =0.05m
»  Tymax = 564 m that is corresponding to a rectangular fracture with size as 1000 m x 1000 m.
»  Tmin = 5.64 m that is corresponding to a rectangular fracture with size as 10 m x 10 m
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