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Abstract

During Heisei-14, Golder Associates provided support for INC Tokai through data analysis and simulation
of the MIU Underground Rock Laboratory, participation in Task 6 of the Aspd Task Force on Modelling of
Groundwater Flow and Transport, and analysis of repository safety assessment technologies including cell
networks for evaluation of the disturbed rock zone (DRZ) and total systems performance assessment
(TSPA).

MIU Underground Rock Laboratory support during H-14 involved discrete fracture network (DFN)
modelling in support of the Multiple Modelling Project (MMP) and the Long Term Pumping Test (LPT).
Golder developed updated DFN models for the MIU site, reflecting updated analyses of fracture data.
Golder also developed scripts to support JNC simulations of flow and transport pathways within the MMP.

Golder supported JNC participation in Task 6 of the Aspd Task Force on Modelling of Groundwater Flow
and Transport during H-14. Task 6A and 6B compared safety assessment (PA) and experimental time
scale simulations along a pipe transport pathway. Task 6B2 extended Task 6B simulations from 1-D to
2-D. For Task 6B2, Golder carried out single fracture transport simulations on a wide variety of generic
heterogeneous 2D fractures using both experimental and safety assessment boundary conditions. The
heterogeneous 2D fractures were implemented according to a variety of in plane heterogeneity patterns.’
Multiple immobile zones were considered including stagnant zones, infillings, altered wall rock, and intact
rock.

During H-14, INC carried out extensive studies of the disturbed rock zone (DRZ) surrounding repository
tunnels and drifts. Golder supported this activity by evaluating the calculation time necessary for
simulating a reference heterogeneous DRZ cell network for a range of computational strategies.

To support the development of JNC’s total system performance assessment (TSPA) strategy,
Golder carried out a review of the US DOE Yucca Mountain Project TSPA. This review
evaluated the Yucca Mountain Project’s approach to TSPA and the use of the ‘abstraction’
process to develop PA subsystem models based on process-level models and expert
assessments. The review describes and discusses the development of the ‘full’ and the
‘simplified’ TSPA model in the Yucca Mountain project, and provides recommendation for
application of these technologies by JNC.

This work was performed by Mitsubishi Corporation under contact with Japan Nuclear Cycle
Development Agency. A 7
JNC Liaison : System Analysis Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
Mitsubishi Corporation
o Golder Associates Inc., Seattle, USA
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1. INTRODUCTION

During Heisei-14, Golder Associates provided support for JNC Tokai simulations of the MIU
Underground Rock Laboratory, research on repository safety assessment and site
characterization through participation in Task 6 of the Aspé Task Force on Modeling of
Groundwater Flow and Transport, and support for application of the GoldSim Safety Assessment .
model. : .

H-14 tasks are summarized in Table 1-1.

H-14 Deliverables are summarized in Table 1-2. Updated versions of deliverables are provided
as Appendices to this report as indicated with the corresponding Appendix number.

- Table 1-1: Heisei-14 Task Summary

Task Title
1 DFN Modeling for MIU Site Overburden
2 Asp6-Task Force Support, Task 6
3 GoldSim Nearfield Transport

Table 1-2: Heisei-14 Deliverables

Task | Task Date Appendix
1.1 | MIU Flow Barrier Simulations Aug 30,2002 AB
1.2 | MIU Large Scale Pump Test Simulations Dec 27, 2002 AB
2.1 | Heterogeneous Single Fracture Simulations (Task 6B2) July 30, 2002 C

Transport Simulations for Fracture Network Reference
22 | o (Pl'ask 5C/D) Dec 27, 2002 D
3.1 | Cell Network Scoping Calculations Dec. 27, 2002 E
3.2 | Total System Performance Assessment Review Aug 30,2002 | F
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2. TASK 1. DFN MODELING FOR MIU SITE OVERBURDEN

During H-14, Golder assisted JNC/Tokai in carrying out discrete fracture network (DFN)
simulations in support of the Multiple Modeling Project (MMP) of the MIU Underground Rock
Laboratory at Mizunami, Japan. Golder carried out two tasks as follows:

* Task 1.1: MIU Base Case Simulations
* Task 1.2: MIU Large Scale Pump Test Simulations

These analyses are described in detail in Appendices A and B. Simulations were carried out for
a series of three DFN models:

* Flow Barrier Model, including simplified Tsukiyoshi fault, hangingwall, and footwall.
* Taisei Model, based on discrete fracture conceptual model of Shimo (2001).
* MIU-4 Model, based on a new analysis of fracture geometric and hydraulic properties.

Appendix A provides the scripts and macro files developed and transferred to JNC for all three
of these models. Appendix B describes the data analysis carried out to develop the “MIU-4”
PFN model. Appendix B also provides a description of all of the simulations carried out for the
MMP and LPT projects during H-14.

This section provides a summary of the simulations carried out. For additional details of
modeling carried out during H14, please see Appendices A and B.

2.1  Task 1.1: MIU Base Simulations

Golder Associates developed files, scripts, and utilities to facilitate INC DEN simulations for the
“Multiple Modeling Project” (MMP). The MMP Modeling region is illustrated in Figure 2-1.
Golder completed the following during H-14: -

1. Implementation of a series of discrete fracture network (DFN ) models according to
the JNC/Tokai hydrostructural conceptual model with interpretations of hydro-
geological data.

2. Implementation of boundary conditions required for the Flow Barrier Simulations,
including particle tracking for volume elements.

3. Implementation of scripts and utilities to support multiple realizations, sensitivity
analysis and post-processing.

4. Simulation of MMP measures both before and after calibration against the LPT
experiment.

Files, scripts, and utilities developed in support of JNC/Tokai participation in MMP are provided
in Appendix A.
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The MIU Flow Barrier model was based on the following assumptions:

» Sedimentary layers (single property)

» Toki Granite (single fracture population)

* Tsukiyoshi Fault (hangingwall, footwall, flow barrier core)
* Background fracture population

Tables 2-1 and 2-2 provide the parameters used to generate the Flow Barrier Sedimentary layers
and background fracture population. The Tsukiyoshi fault was implemented as a flow barrier in
the sedimentary strata and in the granites. The implementation of the Tsukiyoshi fault flow
barrier in granites is illustrated in Figure 2-2. The Tsukiyoshi fault as implemented provides
enhanced permeability in both the footwall plane and the hangingwall plane, but is a strong (but
not complete) flow barrier for flow across the fault. The Tsukiyoshi fault is modeled as 20m
thick. All nodes that lie within the 20m thick fault region were decreased in transmissivity by
10™ times. The highly fractured zone surrounding the fault is 100m thick. Flow in the footwall
and hangingwall are increased by adding a fracture parallel to the fault at a distance of 22m north
and south of the fault with transmissivity of 10° m%s.

Table 2-1: Background Fracture Population

Spatial Model Enhanced Baecher model
Orientation (pole) Fisher distribution, Trend = 85, Plunge = 15,
dispersion = 4
Size (m) Truncated Exponential, mean= 1000m, min=500m, max=1500m
P32 Intensity (m2/m3) 0.002
Transmissivity (m2/s) lognormal log space: log mean = -6.0, log stdev = 1.0
Fracture Storativity (-) arithmetic lognormal: mean = 1.e-4, stdev = 2.0e-4
Aperture (m) 2 * Transmissivityl

Table 2-2: Sedimentary Layer Properties

Matrix Hydraulic Conductivity (m/s) | lognormal log space: log mean = -6.0, log stdev = 1.3
Specific Storage (1/m) arithmetic lognormal: mean = 3.3e-4, stdev = 2.0e-4

The Flow Barrier Model is illustrated in Figure 2-3. The Taisei and MIU-4 DFN models are described in
Appendix B.
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Figure 2-1: MMP Modeling Region
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3. TASK 2: ASPO-TASK FORCE SUPPORT, TASK 6

Within the context of the Aspd Task Force on Modeling of Flow and Transport of Solutes, the
Task 6 project provides a structured exercise of evaluation of “Performance Assessment
Modeling Using Site Characterization Data (PASC)”. During H-14, Golder Associates assisted
JNC through simulations for Task 6B2 and Task 6C/D.

3.1  Task2.1: Heterogeneous Single Fracture Simulations (Task 6B2)

Task 6B2 of the Task 6 (PASC) project requires site characterization and safety assessment time
scale simulation for heterogeneous single fractures (Elert et al., 2001). For Task 6B2, Golder
Associates carried out a series of simulations of solute transport simulations using heterogeneous
fractures based on geostatistical, experimental, and fracture intersection based conceptual models.
These simulations are described in detail in Appendix C, as presented to the Aspo Task Force
meeting, in June 2002.

The objective of INC/Golder activities on Task 6B2 during 2002 was to improve the
understanding of the implications of using 1-D rather than 2-D modeling for solute transport in
single fractures. 1-D transport approaches ignore the multiple pathways, complex head field,
multiple pathways, and variability in immobile zones which occur in plane. Although the 1-D
approach is clearly a significant simplification, the 1-D approach is used almost universally in
PA. JNC/Golder efforts focused on understanding the effect of different 2-D fracture
assumptions, with particular focus is on the representation of the spatial structure of fracture
infillings.

The extent to which the 1-D and 2-D approaches differ depends on the spatial pattern and
distribution of immobile zone properties in the fracture plane. The JNC/Golder team therefore
implemented a series of alternative spatial patterns:

¢ Case 1, Channeled aperture pattern, wide channels
* Case 2, Channeled aperture pattern, narrow channels
* Case 3, Homogeneous (unchanneled) with wide pattern

* Case 4, Homogeneous (unchanneled) with narrow pattern

Examples of these patterns are shown in Figures 3-1 through 3-4.

For each of these patterns, multiple realizations were implemented as stochastic continuum fields.
JNC/Tokai and Golder have developed a unique and innovative conceptual model for fracture
internal microstructure. This model is based on the importance of the effect of fracture infillings
and coatings on transport behavior, particularly at site characterization time scales. According to
the INC/Golder microstructural conceptual model, it is not the pattern of aperture on a fracture
plane which is important, but rather the pattern of infillings. Based on observations at Asps and
at INC’s facilities in Kamaishi and Mizunami, Golder assisted JNC in developing and
implementing a conceptual model in which small flow apertures correspond to locations with
significant infill, and large flow apertures correspond to the areas with lower amounts of infilling
materials. Thus, the primary driver of in-plane heterogeneity at the 5 to 10 m experimental

- 18-
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transport scale is the spatial pattern of infilling. This assumed correlation between flow aperture
(represented by transmissivity) and immobile zone thickness is given in Figure 3-5.

For each of the assumed spatial patterns of flow aperture (transmissivity) and immobile zone
properties, immobile zone solute transport properties were conditioned to the observed
breakthrough of the STT-1b tracer experiment. These conditioned models were then used for PA
time scale transport over a 15 meter transport distance.

-19-
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Table 3-1: Statistical properties for 100-m scale synthetic structures.-

Parameter Value Basis
Spatial Model Baecher (Poisson Process) Exponential spacing
distribution at TRUE Block
Scale
Orientation Single Set Analysis of TRUE Block Scale
Fisher Distribution (kx = 13.6) | conductive deterministic
Mean Pole Trend, Plunge = structures (Goodness of Fit
(45°,1°) Kolmogorov-Smirnov
Statistics=99%)
Size Lognormal Statistical analysis of TRUE

Mean=108 m, Stdev=55 m Block Scale trace lengths
(Mean=94.1 m, StDev=44.6 m)

Transmissivity Correlated to length See Section 4-3
Transport Aperture Correlated to Transmissivity | See Section 4.3
Intensity P3, =0.02 Statistical analysis of TRUE
' Block scale deterministic
structures

Table 3-2: Parameters of a DFN model of conductive background fractures in the TRUE
Block Scale tracer test area (Andersson et al., 2002b).

Parameter Basis Set #1 Set #2
Orientation Two Fitted Sets | Fisher Distribution Fisher Distribution
Distribution (NeurISIS) Mean Pole Mean Pole
(Trend, Plunge) =(211,0.6) (Trend, Plunge)=(250,54)
Fisher Dispersion k =9.4 Fisher Dispersion x = 3.8
Intensity P, | Flowing Posiva | 0.16 m*/m° 0.13
Log Features (55.2% of fractures) (44.8% of fractures)
0.29 m*/m” total
Size Follin and Lognormal Distribution Lognormal Distribution
Equivalent Hermanson mean = 6 m mean = 6 m
Radius (1996) st.dev. = 3 m. st.dev. =3 m.
Transmissivity | Flowing Posiva | Lognormal Distribution Lognormal Distribution
Log Features, mean= -8.95 10g;0.x /S mean= -8.95 logo..”/s
OxFilet st.dev = 0.93 ]oglo_mz/s st.dev = 0.93 loglo_mz/s
Analysis
of Packer Tests
Spatial Pattern | Distribution, Baecher Model in Structure | Baecher Model in
Fractal, - 20-24 region Structure 20-24 region
Geostatistical Fractal (D=2.6) for larger Fractal (D=2.6) for larger
Analyses scale blocks. . scale blocks.
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Table 3-3: Immobile Zone Properties for Geologic Structure Type 1

Rock type Extent (o) Poresity | Formation factor
Intact wall rock - - 0.3 7.E-5
Altered zone 20 0.6 2.E-4
Cataclasite dgz 2 1 5.E-4
Fault gouge d 05 20 5.E-2
Fracture coating d, 0.05 5 6.E-3

Table 3-4: Immobile Zone Properties for Geologic Structure Type 2

Rock type Extent (cm) PO;‘;TW Format;g)n factor
Intact wall rock - 0.3 7.E-5
Altered zone 10 b 2.E-4
Fracture coating d, 0.05 5 b.E-3

Table 3-5: Effective Diffusion by Immobile Zone and Tracer

Fracture Coating| Fault gouge Catactasite Altered Zone | Unaltered wall rock
Porosity (%) 5 20 1 06 0.3
Formation factor, F 6.20E-03 5.60E-02 4.90E-04 . 2.20E-04 7.30E-05
Dy (mis)™ D, (m'fs) D, (m¥s) D, (m'ss) D, (m%s) D, (m%is)
HTO 2.13E-00 1.30E-11 1.20E-10 1.008-12 4.70E-13 1.60E-13
r 2.00E-09 1.20E-11 1.10E-10 9.80E-13 4.40E-13 1.50E6-13
N2’ 1.33E-08 8.30E-12 7.40E-11 6.50E-13 2.90E-13 9.70E-14
Mg" 7.05E-10 4.40E-12 3.90E-11 3.50E-13 1.50E-13 5.20E-14
K 1.96E-09 1.20E-11 1.10€E-10 9.60E-13 4.30E-13 1.40€E-13
Cca* 7.93E-10 §.00E-12 - 4 40E-11 3.90E-13 1.70E-13 5.80E-14
Rb* 2.06E-09 1.30E-11 1.20E-10 1.00E-12 4.50E-13 1.50E-13
[ 7.94E-10 5.00E-12 4.40E-11 3.906-13 1.70E-13 5.80E-14
Cs’ 2.07E-08 1.30E-11 1.20E-10 1.00E-12 4.50E-13 1.50E-13
Ba® 8.48E-10 5.30E-12 4.70E-11 4.20E-13 1.90E-13 6.20E-14
Ra™ 8.89E-10 5.60E-12 5.00E-11 4.40E-13 1.90E-13 6.50E-14
Amdn) 5.95E-10 3.70E-12 3.30E-11 2.90E-13 1.30E-13 4.40E-14
Te(iv) 5.00E-10 3.10E-12 2.80E-11 2.SQE-1 3 1.10E-13 3.70E-14
Table 3-6: Activity K4 by Immobile Zone and Tracer
Fracture Coating Fault Gouge Cataclasite Altered Zone Intact wall rock
Kq(mko) Ka (mko) Kq (mIkg) Ka(mkg) K 4 (m’kg)
I 0 0 i 0 0

ca® 2.30E-04 7.10E-04 6.70E-05 8.80E-05 4.40E-05
cst 5.20E-02 1.60E-01 1.50E-02 2.00E-02 1.00E-02
Ral+ 4.60E-02 1.40E-01 1.30E-02 1.80E-02 8.80€-03
Tev) 2.00E-01 2.00E-01 2.00E-01 2.00E-01 2.00E-01
AmdiD 5.00E-01 5.00E-01 5.00E-01 5.00E-01 5.00E-01
Ba®* 4.60E-03 1.40E-02 1.30E-03 1.80E-03 8.80E-04
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Table 3-7: Geometry tof Task 6B2 (C2) Tracer Test

Parameter Source section Sink section
KID025F03:P7 KI0023B:P6
Northing 7194.840 7186.294
Easting 1929.741 1914.628
Elevation -476.100 -473.065

Injection rate

1.67 x 107 m3/s (10 mi/min)

Pumping rate

3.25 x 10% md/s (1.95 I/min)

Cartesian distance 17 .6m
DFN Path Length 66m
Structures involved 23,22,20, 21

Table 3-8: Head Values From Task 6B2 Simulation

initial Head (m) |Final Head (m) | Drawdown (m)
Source (KIO025F03.FP7) -60.6252 -73.883 13.2578
Sink (KI00238:P6) -61.6516 -829.335 767.6834
Table 3-9: Tracer Breakthrough Statistics, C2 Injection
200m Scale Model- Injection Data

15 (h) 150 (hn) 195 (hr)

0.05 0.5 0.95

i-129 7 .00E+J1 6.00E+02| 5.00E+I5

Ca-47 7.00E+02 2.80E+34] 4.60E+07

Cs-137 3.40E+05 1.60E+37| 2.30E+10

Ra-226 1.30E+35 6.00E+36 1.00E+10

Tc-99 1.60E+05 5.00E+JB] 8.00E+19

Am-241 4. 50E+05 1.50E+37| 2.50E+10
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Table 3-10: Tracer Injection Rates, Dirac Delta Injection

Injection Rate (Bg/hour) for 1 hour
129 2.29E+08
Ca-47 8.89E+07
Cs-137 4 07E+07
Ra-226 4.07E+07
Tc-99 4.07E4+07
Am-241 4.07E+07

Table 3-11: Tracer Breakthrough Statistics, Dirac Delta Injection

200m Scale Model- Dirac Data

% (hn) 150 (hn) 195 (hr)

0.05 0.5 0.95

1129 6.00E+01 B.OOE+02[  5.00E+05
Ca-47 7.00E+02 280E+04|  4.50E+07
Cs-137 3.50E+05 160E+07|  2.40E+10
Ra-226 1.40E405|  6.00E+08|  1.00E+10
Tc-99 1.60E+05 500E+06|  9.00E+09
Am-241 4.50E+05 1.50E407]  2.60E+10

The microstructural model used for Task 6D simulations is based on Dershowitz et al. (2003).
~ The model includes five immobile zones:

* Fracture Coating,

* Fault Gouge,

* (Cataclasite,

e Altered Rock and

* Unaltered Rock material
All structures are assigned to one of two basic Geologic Structure Types, Type 1 "Fault" and
Type 2 "Non-fault" The extent and properties of each of the immobile zones is based on the
Geologic Structure Type. The microstructural models for “Fault” and “Non-fault” structures are
illustrated in Figures 3-11 and 3-12, and illustrated in Tables 3-3 and 3-4. Tables 3-5 and 3-6
summarize the immobile zone properties De (effective diffusivity) and volumetric distribution

coefficient Kd for each of the immobile zones, and each of the tracers simulated. Effective
diffusivity De is related to free water diffusivity according to,

De = F*Dw

where De is the effective diffusivity, Dw is the free water diffusivity and F is the formation
factor from Archie’s Law.
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Sorption characteristics in Table 3-6 reflect experimental values obtained by SKB, and reported
in Dershowitz et al. (2003). Kd for Ra** in TRUE Block Scale groundwater is obtained by
multiplying the corresponding Kd-value of Ba®* with a factor of 10. For Tc(IV) and Am(IIT)
hydrolysis combined with surface complexation is considered to be the major sorption
mechanism. The influence of different mineral types and different water compositions are
considered to be minor.

For PA time scales, the surface sorption coefficient, Ka should use the Kd values that are
specified for the fracture coatings. It should further be assumed (within the time perspective
used in these calculations) that all of the sorption sites of this 0.5 mm thick fracture coating
material are in immediate contact with the groundwater. Ka can thus be calculated from the Kd
according to:

Ka = (Kd*r+e)*d

where d is the thickness of the fracture coating (5x10™ m), e is the porosity (0.05) and r is the
density of the fracture coating (~2600 kg/m®).

For shorter time scales (e.g., time scales for in situ experiments) it is questionable if the more
sorbing tracers will fully penetrate the 0.5 mm thick fracture coating. It is therefore
recommended that the validity of the concept of transforming Kd for the fracture coatings to Ka
be checked and verified by separate diffusion calculations

During H-14, simulations were carried out for both site characterization and performance
assessment boundary conditions. The site characterization (SC) boundary conditions were
compared to the C2 tracer experiment which it was based upon. The performance assessment
(PA) boundary conditions assumed undisturbed flow conditions, with a gradient of 0.1%. The
PA scale model was run for 10'* hours with both the injection time history and Dirac pulse
injection.

The C2 tracer injection experiment conditions are summarized in Table 3-7. The tracers
simulated included the experimental (C2) tracers: Re-186, Ca-47, Ba-131, Cs-137, and PA-
relevant radionuclides 1-129, Ca-47, Cs-137, Ra-226, Tc-99 and Am-241. 1-129 was assumed to
be geochemically similar to Re-186 (non-sorbing tracer in the C2 test). The injection time
history of 1-129 was therefore assumed to be identical to that of Re-186. The simulated results
can thereby be compared with the breakthrough of Re-186. Similarly, the injection time histories
of Ra-226, Tc-99 and Am-241 were assumed to be identical to that of Cs-137 in test C2.

Simulations were carried out to calculate the following performance measures:

» drawdown in injection and pumping boreholes (meters)

» breakthrough curves using injection curve and Dirac pulse injection for tracers 1-129,
Ca-47, Cs-137, Ra-226, Tc-99 and Am-241

* maximum Release Rate for injection curve (Bq/hour) and Dirac pulse injection (1/hour)

 breakthrough times (hours) for the recovery of 5, 50 and 95 % of the injected mass (t5,
t50 and t95) for injection curve and Dirac pulse injection
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Simulations were run with injection histories at the SC time scale and Dirac pulse input (unit
input) at the PA time scale. Radioactive decay was not considered in the simulations.

Results are of experimental time scale simulations, with TRUE-BS tracer injection C2 boundary
conditions are shown in Figure 3-13 and Table 3-8. The assumed experimental tracer injection
for PA radionuclides is shown in Figure 3-14, with corresponding breakthrough curves in
Figures 3-15 and 3-16. Tracer breakthrough statistics for the experimental time scale injections
are provided in Table 3-9.

The Dirac delta time history assumed for the PA time scale simulations is summarized in
Table 3-10. Breakthrough and recovery curves for this simulation are provided in Figures 3-17
and 3-18. Breakthrough statistics are given in Table 3-11.
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Table 4-3: Time Steps for Problem 2

Phase End-time Time step, yrs
1 10 0.381
2 50 1.53
3 100 1.53
4 500 12.2
5 1,000 12.2
6 5,000 97.7
7 10,000 97.7
8 50,000 1,560
9 100,000 1,560
10 500,000 12,500
11 1,000,000 12,500
12 5,000,000 100,000
13 10,000,000 100,000
14 50,000,000 100,000
15 100,000,000 100,000

Table 4-3 shows Problem 2 run-times for four alternative solver options: the chain-by-chain
algorithm using the ‘medium’ accuracy option, and the family-by-family algorithm run with the
‘low’, ‘medium’, and ‘high’ accuracy options. Chain-by-chain solutions were not calculated for
the low and high accuracy options, but these are not expected to be significantly different form
the medium accuracy result shown.

Table 4-4: Solution times for Problem 2

Solution times, secs.

Chain-by-Chain

Family-by-Family

Low accuracy N/A Om 20s
Medium accuracy 7h 40m 07s 1m 11s
High accuracy N/A 1m 56s

All four solutions for Problem 2 provided very similar results. For the lower accuracy levels
some minor artifacts appear on the concentration plots for very late times. Appendix E provides
charts showing the calculated mass fluxes released from the EBS for each case.

4.1.3 Conclusions

Benchmarks carried out during H14 demonstrate that the “family by family” algorithm can be
considerably faster than the “chain by chain algorithm”. The family-by-family algorithm is
much faster than the chain-by-chain algorithm for large models, and is significantly superior for
medium-sized models. The user can select low-, medium-, or high-accuracy for the results. The
low-accuracy option appears adequate for model development and testing activities, while the
high-accuracy option should be used for final result calculations.

It is concluded that the family-by-family algorithm is the preferred choice for two-dimensional
modeling using GoldSim.
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4.2 Task3.2: Total System Performance Assessment Review

During H14, Golder carried out a review of the US DOE Yucca Mountain Project Total System
Performance Assessment (YMP TSPA). This review was designed to assist INC in developing
strategies for integration of process and system models for safety assessment in the next stage
performance assessment. The review in provided in Appendix F.

Yucca Mountain Performance Assessment (PA) utilizes an approach referred to as “Total System
Performance Assessment” (TSPA). The TSPA approach is the integrated analysis of repository
performance including all of the features, events, and processes (FEP’s) which influence safety.
For the Yucca Mountain Project, the TSPA is intended to be used for both probabilistic and
sensitivity analysis. Consequently, it needs to be computationally efficient without
compromising physical realism.

In the Yucca Mountain project, TSPA was originally conceived as a tool to support planning,
repository development, and the evolution of the repository design. As the project progressed,
TSPA has become one of the bases for the safety case used to demonstrate compliance with
regulatory requirements as part of the Yucca Mountain site recommendation process.

Each FEP is the responsibility of a particular Yucca Mountain Project technical team such as
Sandia National Laboratory, Los Alamos National Laboratory, and Lawrence Livermore
National Laboratory. These teams are generally focused on developing state of the art, detailed
models. These detailed process models are all used to support the TSPA. However, due to
computational limitations, many of these detailed process models are too computationally
intensive and complex to be used in TSPA.

Consequently, in the Yucca Mountain TSPA detailed process models are in general represented
by simplified models. This simplification involves development of a model which captures the
essential aspects of subsystem behavior, while reducing computational requirements. The
process of converting a complex model to a simplified, more efficient model is referred to as
“abstraction.” This “abstraction” is one of the major achievements of the TSPA process.

The YMP TSPA review document (Appendix F) addressed the following:

» The history of TSPA at Yucca Mountain

» Different theoretical approaches to PA modeling
* The information foundation for a PA

e TSPA modeling issues

* TSPA models for different audiences and uses

» The Yucca Mountain Project’s use of the RIP and GoldSim models

4.2.1 Total System Performance Assessment

The TSPA concept is illustrated in Figure 4-3. The most recent Yucca Mountain total system
performance assessment is referred to as TSPA-SR.
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Mountain Scale, Unsaturated Zone Flow — “Pregenerated” flow fields were developed using
the unsaturated zone flow process-level model (TOUGH?2). These flow fields were placed in a
library of files to be read by the finite element heat and mass (FEHM) code for UZ transport
during the real time GoldSim simulations. Fracture and matrix liquid fluxes, along with liquid
saturation, are passed to FEHM in these tables.

Seepage of Water into Emplacement Drifts (i.e., Drift Scale, Unsaturated Zone Flow) — This
process is also modeled externally before the GoldSim simulations using the unsaturated zone -
flow process-level model (TOUGH?2) that had a finely discretized grid around the drift. The
results of these simulations were used to develop two response surfaces:

1. an uncertain response surface of seepage flux into the drift as a function of mountain
scale percolation flux, and

2. aresponse surface of the number of packages that are dripped on (by seeps) as a
function of percolation flux.

Drift Scale, Unsaturated Zone Thermal Hydrology —This process was modeled at the process-
level with a finite-difference thermal hydrologic computer program (NUFT) in one, two, and
three dimensions prior to the GoldSim simulations. The results were used to develop a
complicated set of embedded abstractions at different levels of spatial and process detail.
Outputs of this modeling that were implemented into TSPA-SR as look-up tables (as a function
of time) include:

1. Waste package surface temperature and waste package surface relative humidity for
different package types within discrete environments in the form of look-up tables.

2. Average drift wall temperature, relative humidity, and liquid saturation in the invert.

3. Perturbed percolation flux above the drift. These values are used as inputs to the seepage
response surface for use during the period when the thermal pulse affects mountain scale
percolation.

Engineered Barrier System Environment (i.e., Drift Scale Thermal Chemistry) —This
process is modeled outside of the GoldSim simulations by assuming a certain scenario for water
flow through the drift and the types of materials the water contacts, accounting for the degree of
evaporation within the emplacement drifts. Equilibrium batch-reaction calculations were
performed at several places within the drift. The results were used to develop response surfaces
of various chemical composition parameters that were tied to the thermohydrologic response.
These values were implemented in GoldSim as look-up tables.

Drip Shield and Waste Package Degradation—This process was modeled within GoldSim
using a waste package degradation computer code (WAPDEG), which includes corrosion-rate
variability both over a given package and from package to package. The code was linked to
GoldSim and run at the start of each realization. The code passed GoldSim several tables of the
cumulative number of package failures per time, average patch area per package versus time,
average crack area per package versus time, and average pit area per package versus time.
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Waste Form Degradation/In-Package Chemistry ~This process is modeled as an equation

- within GoldSim using empirical degradation rate formulas developed from available data and
experiments for the different waste form types considered. This is coupled to the evolution of
water chemistry within the waste package. The in-package chemistry model is represented as a
response surface developed from process-level modeling. The two response surfaces are coupled
in that the in-package chemistry affects the waste form degradation rate and vice-versa. Output
from the waste form degradation model was the mass of waste form exposed per time and the
volume of water in contact with this waste form versus time, which is used directly in the
GoldSim cells that represented the waste forms.

Engineered Barrier System Transport — This process was modeled directly within GoldSim at
run time using the GoldSim cells algorithm. The modeling is based on an idealized
representation (basically a linked series of equilibrium batch reactors) for each of the engineered
barriers (drip shield, waste package, waste form, and invert) and how radionuclides move
through them via diffusion and advection both as solutes and as colloids.

Unsaturated Zone Transport - This process was modeled at run time using a directly coupled,
three-dimensional, dual-permeability, finite-element particle tracking code (FEHM). This code
was accessed as an external function by the GoldSim program. Flow fields (discussed above)
and property sets were accessed directly by from table files residing in the TSPA-SR controlled
database.

Saturated Zone Transport — This process was modeled using two models of flow and transport
in the saturated zone. A three-dimensional process level model (FEHM) is used to calculate, in
detail, the transport of individual radionuclides important to dose. The three-dimensional flow
and transport simulations were done outside of GoldSim for each of the selected radionuclides
over 100 realizations of uncertain model parameters to generate breakthrough curves. These
breakthrough curves were placed in files external to GoldSim. An external function which
convolves, or integrates, the real source term with the pregenerated unit breakthrough curves was
called by the GoldSim.

A one-dimensional flow tube model implemented in GoldSim was used to calculate the transport
of daughter radionuclides (radionuclides that form by the decay of other radionuclides) of lesser
importance, as the convolution approach does not handle the generation and transport of
daughter products.

Biosphere Transport — This process was modeled using biosphere dose conversion factors that
convert radionuclide concentrations in water to individual radiation dose rates. The biosphere
dose-conversion factors are developed outside the GoldSim model and input as look-up tables
for each radionuclide.

4.2.3 The Yucca Mountain Project’s Use of RIP and GoldSim

Golder Associates Inc. has a long-standing contract with the Yucca Mountain Project to enhance
and modify the Repository Integration Program (RIP) and its successor, GoldSim, as required by
the Yucca Mountain Project. The RIP software was used for TSPA-93, TSPA-95, and TSPA-

- 46~



JNC TJ8440 2003 — 005

VA. GoldSim has been used for TSPA-SR and the simplified version of TSPA-SR, and will be
used for TSPA-LA (License Application).

These software tools have been designed to complement the PA requirements of the project.
Some of the key PA-related design goals for GoldSim are:

*  The software should support the top-down model-creation process, allowing simple
initial versions of model components to be replaced by more sophisticated versions.

* The software should support both deterministic and probabilistic analyses.

* Models should be readily understandable (transparent), and should be capable of
including illustrative and explanatory information.

* The software should be very flexible, to allow the model authors to create models for the
widest possible range of systems.

* The software should be extensible, to allow linkage to user-provided codes for
subsystems or specific processes.

* The software should be independent of the models. This allows testing of the software
(verification) to be carried out independently of testing of the models that are created
using it. GoldSim itself is not a model—it is a software system that allows users to
construct, run, and post-process models. The models that are created are stored in
separate files.

* The software should support quality assurance of the models. For example GoldSim
supports automatic downloading of input data from qualified databases (with an audit
trail), and generation of an internal audit trail showing all changes made to the model. It
also allows ‘sealing’ of all or part of a model once it has been checked, to ensure its

integrity.
* The software should run efficiently, for small or large problems, and should run on
readily available hardware and software platforms.

*  The software should reliably produce accurate results without needing special user
control or review.

GoldSim is continuously enhanced based on the needs of the Yucca Mountain Program and those
of other users worldwide. Major recent enhancements include support for larger models using
less computer memory, and an enhanced algorithm for solving multi-isotope mass-transport
problems.

4.2.4 Recommendations

Based on the experience gained at the Yucca Mountain Project, Appendix F provides a set of
recommendations for JNC’s application and TSPA approaches. These conclusions are
summarized below:

* TSPA is particularly valuable in its ability to integrate the results of the wide range of

technical process models which comprise repository performance assessment. This
makes it possible to determine which FEPs have the greatest influence on repository
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performance and uncertainty. This provides essential perspective not only to the
project but to each of the project teams.

* TSPA requires each of the project teams to negotiate a simplified abstraction for the
FEPs which they have focused on in detail. This negotiation process is one of the
major challenge of TSPA, but also one of the major benefits. When teams can be
shown that the abstraction model produces results which are functionally equivalent
to their process models, it increases their confidence in TSPA, and helps them to
accept TSPA as a tool for prioritizing future process model refinement.

* TSPA pointed out the QA problems both with parameters values provided by process
technical teams, and also with the models which they developed. Consequently, with
each iteration of the TSPA, the parameter value and process model QA status
improved.

* The major achievements of TSPA are in providing tools for probabilistic and
sensitivity analysis of safety assessment. The wide distribution of the probabilistic
TSPA itself was a primary factor in the acceptance of probabilistic approaches. The
sensitivity analyses possible with TSPA facilitated more rational allocation of
resources to reduce project uncertainties.

* One of the major challenges of PA is the tendency for conservative “enabling
assumptions”. The TSPA approach used by the Yucca Mountain Project provided
traceability for each parameter, such that these “enabling assumptions” became clear
to all, including project reviewers. This forced the replacement of many conservative
“enabling assumptions” with more consistent probabilistic parameters based on traceable
analyses.

The TSPA review identified the following recommendations regarding the implementation of

TSPA.

A “top-down” approach appears to be the best philosophy to follow in developing a
TSPA methodology that will be used for all aspects of a repository program. This should
be driven by a well developed FEPs approach that involves all areas of the project to
guide PA development.

The desire to follow a “top-down” TSPA approach must be accepted by all personnel
across the program. The goal should be to produce a clearly understandable PA that
comprehensively captures the salient aspects of the repository system that are important
to its capabilities to isolate waste.

A management team committed to following the “top-down” approach is needed. This
team needs to be willing to make difficult decisions to prioritize work only in those areas
of importance.

The objectives and purpose of each PA iteration must be clearly articulated to all
involved prior to initiating activities.

Every participant must understand that they play a role in the development of the PA.
They must understand the importance of fully quantifying uncertainty in their particular
area so it is appropriately included in the PA.
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Integration between the PA analysts, the process modelers, and designers is essential.

Quality assurance aspects for all aspects of the project need to be considered in the early
phases. If applied too late, a considerable amount of important and needed legacy
information may not be useable directly in a regulatory environment.

Use of conservative assumptions and omission of FEPs beneficial to repository
performance should be minimized in early iterations, when accurate sensitivity analyses
are a primary goal.

Expert judgment, based on experience elsewhere, is a valid basis for initial TSPA
iterations but it should be augmented by site-specific information prior to the licensing
stage.

The TSPA review identified the following recommendations regarding the relationship between
TSPA modeling and site characterization

Site characterization mformatlon must provide the techmcal foundation for a credible
TSPA.

Expert judgment can be used early in a repository program in place of data. However,
this type of information should be viewed as a place-holder to be replaced with data as a
program progresses towards a regulatory environment.

While model inputs should be based on site characterization data wherever possible, a
level of expert judgment is always required in order to develop the appropriate input data
to use in the TSPA models. ‘

Expert judgment is appropriate to use in quantifying uncertainty.

Quality assurance procedures should be developed and implemented early in a repository
program to facilitate the use of data in a regulatory environment.

The methods for incorporating information derived from outside the program, for use in
the safety case, should be established and implemented early in a program.

All aspects of modeling to support a TSPA, and the TSPA itself, should be conducted in
accordance with quality assurance procedures.
With respect to quality assurance, the intent should be that any data collected will

ultimately support a safety case in a regulatory arena regardless of the stage of the
repository program.

TSPA analyses should be used to focus site characterization and laboratory testing
activities.

The TSPA review identified the following recommendations regarding Features, Events, and
Processes (FEP’s):

Develop a methodology for the treatment of FEPs and scenarios early in a repository
program.
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* Strive to develop a comprehensive FEPs list early in a repository program. Such a FEP
list can be used in project planning as a master task list for data collection and model
development. This is a key component of implementing a top-down PA approach.

* Ensure that the FEPs list is continually updated as new FEPs are added, FEPs are
removed, and screening arguments change. This should be an active process that
involves all science, design, and PA aspects of the project.

* Define scenarios based on the FEPs list and continually update the scenarios as the FEPs
evolve.

¢ Utilize FEPs as an important tool throughout the evolution of the repository program.
For example, proposed design changes should be evaluated against the existing FEPs list
to determine if any impacts result (new FEPs introduced or removed, screening
arguments change).

* Include a comprehensive discussion of FEPs and scenarios within each PA iteration.
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5. CONCLUSION

During Heisei-14, Golder Associates developed and documented substantial advances in
radioactive waste management technology for INC Tokai. The major accomplishments of H-14
include:

* Significant progress in development of a DFN model for the MIU site.

* DFN model application at the MIU site for the MMP and LPT experiments.

 Significant advances in understanding of the implications of site characterization
modeling and approaches for performance assessment at the 15 and 200 m scales.

* Improved modeling of the disturbed rock zone (DRZ).

» Evaluation of the potential for INC application based on Yucca Mountain DOE Total
System Performance Assessment (TSPA).
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1. INTRODUCTION

This appendix contains script and batch files for MIU MMP and LPT simulations developed

during H14. These scripts were developed for three discrete fracture network(DFN) models:
* MIU Flow Barrier Model
* MIU Taisei Model
*  MIU-4 Model

The models and simulation results are described in Appendix B.
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2. LPT SIMULATIONS

The long-term pumping test, LPT, consists of two pump tests, the footwall test and the
hangingwall test. The Flow Barrier model, Taisei model, and MIU-4 model were used to run
both tests. LPT simulations are carried out through running script files. The script file creates a
mesh from the fracture network according to the boundary objects, sets the steady state head
boundary condition, assigns matrix element properties and fracture properties if not already
assigned, and then runs MAFIC with steady state boundary conditions. The steady state restart
file must then be edited to set up the appropriate pumping rate and output nodes in order to run
the transient MAFIC simulation. Storativity and transmissivity can be altered within the
calibration script file to calibrate the models. Table 2-3 lists the script file names and description
for the Flow Barrier Model. Table 2-2 lists the script file names and description for the Taisei

Model. Table 2-3 lists the script file names and description for the MIU-4 Model.
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Table 2-1. LPT Script Files for the Flow Barrier Model

Mesh files

Description

meshTestl.inp and
meshTest2.inp

Control Meshing of DFN and Continuum Elements

Ipt_testl.sab and
Ipt_test2.sab

Steady state boundary condition, geometry, and meshing parameters for
LPT test 1 and test 2

topo_minusSm.ts

Surface elevation minus 5 meters for the top boundary condition used
in sab files

MizunamiGroup.fab

Sedimentary Layers

FBgranite.fab

Fractures in Granite

Tsuki_surface.fab

Tsukiyoshi Fault as Planar Structure

Tsuki north22m.fab

Tsukiyoshi Fault translated 22m north

Tsuki_south22m.fab

Tsukiyoshi Fault translated 22m south

connectors.fab

Connector fractures to footwall and hangingwall sections

Edmesh files

Description

set_prop.set

Assign matrix and fracture element properties

set_tsukiS.set

Reduce transmissivity of matrix elements adjacent to the Tsukiyoshi
fault

tsuki_wgran.ts

Used by set_tsukiS.set to provide location of Tsukiyoshi fault

set_tsukiG.set

reset T adjacent to the Tsukiyoshi fault in the granite.

set_head bound.set

Reset surface boundary condition as head = elevation and north, east,
and west sides as constant head

bound_head.sab

Used by set_head_bound.set. Contains boundary head surface

set_calibration.set

Modify transmissivity and storativity to calibrate model. Set parameters
within calibration batch file (LPT_FlowBarrierTestl_calibrate.bat and
LPT_FlowBarrieriTest2_calibrate.bat, see Section 2.6)

Mafic files

Description

maficSS.inp

MAFIC Steady State Simulation, creates restartSS.maf
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Table 2-2. LPT Script Files for the Taisei Model

Mesh files

Description

meshTestl.inp and
meshTest2.inp

Control Meshing of DFN and Continuum Elements

Ipt_testl.sab and
Ipt_test2.sab

Steady state boundary condition, geometry, and meshing parameters for
LPT test 1 and test 2

topo_minus5m.ts

Surface elevation minus 5 meters for the top boundary condition used
in sab files

MizunamiGroup.fab Sedimentary Layers

TMgranite_HighFrac.fab | Highly Fractured zone

TMgranite_ModFrac.fab Moderately fractured zone

TMitsukiFault.fab Tsukiyoshi Fault

TMfootwall.fab Footwall

TMhangingwall.fab Hangingwall

connectors.fab Connector fractures to footwall and hangingwall sections
Edmesh files Description

set_prop.set Assign matrix element properties

set_head bound.set

Reset surface boundary condition as head = elevation and north, east,
and west sides as constant head

bound head.sab

Used by set_head_bound.set. Contains boundary head surface

set_calibration.set

Modify transmissivity and storativity to calibrate model. Set
parameters within batch file (LPT_TaiseiTest1_calibrate.bat and
LPT TaiseiTest2_calibrate.bat, see Section 2.6)

Mafic files

Description

maficSS.inp

MAFIC Steady State Simulation, creates restartTest1SS.maf and
restartTest2SS.maf




JNC TJ8440 2003 —005

Table 2-3. LPT Script Files for the MIU-4 Model

Mesh files Description

meshTestl.inp and Control Meshing of DFN and Continuum Elements

meshTest2.inp '

Ipt_testl.sab and Steady state boundary condition, geometry, and meshing parameters for

Ipt_test2.sab LPT test 1 and test 2

topo_minusSm.ts Surface elevation minus 5 meters for the top boundary condition used
in sab files

Tsuki_surface.fab Tsukiyoshi Fault as Planar Structure

Tsuki_north22m.fab Tsukiyoshi Fault translated 22m north

Tsuki_south22m.fab Tsukiyoshi Fault translated 22m south

MizunamiFrac.fab Sedimentary Layers

MIUgranite.fab Toki Granite

MIUgranite HFZ.fab Highly fractured zone

MIUhangingwall HFZ.fab | Highly fractured zone in the Hangingwall

MIUfootwall HFZ.fab Highly fractured zone in the Footwall

MIUtsukiFault.fab Tsukiyoshi Fault

connectors.fab Connector fractures to footwall and hangingwall sections

Edmesh files Description

set_prop.set Assign matrix and fracture element properties

set_tsukiS.set Reduce transmissivity of matrix elements adjacent to the Tsukiyoshi
fault

tsuki_wgran.ts Used by set_tsukiS.set to provide location of Tsukiyoshi fault

set tsukiG.set reset T adjacent to the Tsukiyoshi fault in the granite.

set_head bound.set Reset surface boundary condition as head = elevation and north, east,
and west sides as constant head

bound_head.sab Used by set_head_bound.set. Contains boundary head surface

set_calibration.set Modify transmissivity and storativity to calibrate model. Set parameters

within batch file (LPT_Miu4Test1_calibrate.bat and
LPT Miu4Test2_calibrate.bat, see Section 2.6)

Mafic files Description

maficSS.inp MAFIC Steady State Simulation, creates restartSS.maf
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2.1 Batch Files

LPT simulations are run through batch files named LPT_ModelNameTest1.bat and
LPT_ModelNameTest2.bat where "ModelName" is either FlowBarrier, Taisei or Miu4. The
batch file contains all information needed to run the script files. Flow Barrier model batch files
for Test1 and Test2 are shown in Section 2.1.1 and 2.1.2. Section 2.1.3 and 2.1.4 contain Taisei
model batch files for Test1 and Test2. MIU-4 model batch files for Test1 and Test2 are shown
below in Section 2.1.5 and 2.1.6. The end result of the batch run is a mafic file called
restartTest1SS.maf which is the steady state mafic file for this model. This model needs to be
hand edited to set transient parameters and rerun through mafic to find the transient solution.

Section 2.5 details the modifications that need to be made to the steady state restart file.

2.1.1 LPT FlowBarrierTestl.bat

@echo.off

echo
echo Running Mesh

mesh < meshTest1.inp > meshTest1.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log

copy mesh.maf flowBTest1.maf
del mesh.maf

echo
echo Running Edmesh

sed -e "s/TestName/flowBTest1/" set_prop.set > set_prop#1.set
edmesh < set_prop#1.set

del set_prop#1.set

copy flowBTest1.mft flowBTest1 A.maf

del flowBTest1l.mft

sed -e "s/TestName/flowBTest1/" set_tsukiS.set > set_tsukiS#1.set
edmesh < set_tsukiS#1.set

del set_tsukiS#1.set

copy flowBTest1A.mft flowBTest1 B.maf

del flowBTest1A.mft

sed -e "s/TestName/flowBTest1/" set_tsukiG.set > set_tsukiG#1.set
edmesh < set_tsukiG#1.set
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del set_tsukiG#1.set
copy flowBTest1B.mft flowBTest1C.maf
del flowBTest1B.mft

sed -e "s/TestName/flowBTest1/" set_head_bound.set > set_head bound#1.set
edmesh < set_head_bound#1.set

del set_head_bound#1.set

copy flowBTest1C.mft flowBTest1.mft

del flowBTest1C.mft

del flowBTest1A.maf
del flowBTest1B.maf
del flowBTest1C.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic SS

sed -e "s/TestName/flowBTest1/" maficSS.inp > maficSS#1.inp
mafic < maficSS#1.inp > maficTest1.log

del maficSS#1.inp

copy restart.maf restartTest1SS.maf

del restart.maf

del pcl.scr

del fort.3

2.1.2 LPT FlowBarrierTest2.bat

@echo.off

echo
echo Running Mesh

mesh < meshTest2.inp > meshTest2.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log

copy mesh.maf flowBTest2.maf
del mesh.maf

echo
echo Running Edmesh

sed -¢ "s/TestName/flowBTest2/" set_prop.set > set_prop#2.set
edmesh < set_prop#2.set

del set_prop#2.set

-10-
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copy flowBTest2.mft flowBTest2A.maf
del flowBTest2.mft

sed -e "s/TestName/flowBTest2/" set_tsukiS.set > set_tsukiS#2.set
edmesh < set_tsukiS#2.set

del set_tsukiS#2.set

copy flowBTest2A.mft flowBTest2B.maf

del flowBTest2A.mft

sed -¢ "s/TestName/flowBTest2/" set_tsukiG.set > set_tsukiG#2.set
edmesh < set_tsukiG#2.set

del set_tsukiG#2.set

copy flowBTest2B.mft flowBTest2C.maf

del flowBTest2B.mft

sed -e "s/TestName/flowBTest2/" set_head_bound.set > set_head_bound#2.set
edmesh < set_head_bound#2.set

del set_head_bound#2.set

copy flowBTest2C.mft flowBTest2.mft

del flowBTest2C.mft

del flowBTest2A.maf
del flowBTest2B.maf
del flowBTest2C.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic S

sed -e "s/TestName/flowBTest2/" maficSS.inp > maficSS#2.inp
mafic < maficSS#2.inp > maficTest2.log

del maficSS#2.inp

copy restart.maf restartTest2SS.maf

del restart.maf

del pcl.scr

del fort.3

2.1.3 LPT TaiseiTest].bat

@echo.off

echo
echo Running Mesh

mesh < meshTest1.inp > meshTest1.log
del areacut.scr

del dta.scr

del dump.pts

-11-
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del dump.fid
del meshMsg.log
del meshl.log

copy mesh.maf taiseiTest1.maf
del mesh.maf

echo
echo Running Edmesh

sed -e "s/TestName/taiseiTestl/" set_prop.set > set_prop#1.set
edmesh < set_prop#1.set

del set_prop#1.set

copy taiseiTestl.mft taiseiTest1C.maf

del taiseiTest1.mft

sed -e "s/TestName/taiseiTest1/" set_head bound.set > set_head bound#1.set
edmesh < set_head_bound#1.set

del set_head_bound#1.set ’

copy taiseiTest1C.mft taiseiTestl.mft

del taiseiTest1C.mft

del taiseiTest1C.maf

del edmesh.log
del edmesh.fid
del _maf_.tal

del edmesh.set

echo
echo Running Mafic SS

sed -e "s/TestName/taiseiTestl/" maficSS.inp > maficSS#1.inp
mafic < maficSS#1.inp > maficTest1.log '

del maficSS#1.inp

copy restart.maf restartTest1SS.maf

del restart.maf

del pcl.scr

del fort.3

2.1.4 LPT TaiseiTest2.bat
@echo.off

echo
echo Running Mesh

mesh < meshTest2.inp > meshTest2.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

-12-
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del meshl.log

copy mesh.maf taiseiTest2.maf
del mesh.maf

echo
echo Running Edmesh

sed -¢ "s/TestName/taiseiTest2/" set_prop.set > set_prop#2.set
edmesh < set_prop#2.set

del set_prop#2.set

copy taiseiTest2.mft taiseiTest2C.maf

del taiseiTest2.mft

sed -¢ "s/TestName/taiseiTest2/" set_head_bound.set > set_head_bound#2.set
edmesh < set_head_bound#2.set '

del set_head_bound#2.set

copy taiseiTest2C.mft taiseiTest2.mft

del taiseiTest2C.mft

del taiseiTest2C.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic SS

sed - "s/TestName/taiseiTest2/" maficSS.inp > maficSS#2.inp
mafic < maficSS#2.inp > maficTest2.log

del maficSS#2.inp

copy restart.maf restartTest2SS.maf

del restart.maf

del pcl.scr

del fort.3

2.1.5 LPT Miu4Testl.bat

@echo.off

echo
echo Running Mesh

mesh < meshTestl.inp > meshTestl1.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log
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copy mesh.maf miu4Test1.maf
del mesh.maf

echo
echo Running Edmesh

sed -¢ "s/TestName/miu4Test1/" set_prop.set > set_prop#1.set
edmesh < set_prop#1.set

del set_prop#1.set

copy miu4Testl.mft miu4Test1A.maf

del miu4Testl.mft

sed -e "s/TestName/miudTest1/" set_tsukiS.set > set_tsukiS#1.set
edmesh < set_tsukiS#1.set

del set_tsukiS#1.set

copy miu4Test1A.mft miu4Test1B.maf

del miud4Test1 A.mft

sed -e "s/TestName/miudTest1/" set_tsukiG.set > set_tsukiG#1.set
edmesh < set_tsukiG#1.set '

del set_tsukiG#1.set

copy miu4Test1B.mft miu4Test1C.maf

del miudTest1B.mft

sed -¢ "s/TestName/miu4Test1/" set_head_bound.set > set_head bound#1.set
edmesh < set_head_bound#1.set

del set_head_bound#1.set

copy miu4Test1C.mft miu4Test1.mft

del miud4Test1C.mft

del miu4Test1A.maf
del miud4Test1B.maf
del miu4Test1C.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic SS

sed -e "s/TestName/miud4Test1/" maficSS.inp > maficSS#1.inp
mafic < maficSS#1.inp > maficTest1.log

del maficSS#1.inp

copy restart.maf restartTest1SS.maf

del restart.maf

del pcl.scr

del fort.3
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2.1.6 LPT Miu4Test2.bat
@echo.off

echo
echo Running Mesh

mesh < meshTest2.inp > meshTest2.log
del areacut.scr '

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log

copy mesh.maf miu4Test2.maf
del mesh.maf

echo
echo Running Edmesh

sed -¢ "s/TestName/miu4Test2/" set_prop.set > set_prop#2.set
edmesh < set_prop#2.set

del set_prop#2.set

copy miu4Test2.mft miu4Test2A.maf

del miu4Test2.mft

sed -e "s/TestName/miud4Test2/" set_tsukiS.set > set_tsukiS#2.set
edmesh < set_tsukiS#2.set

del set_tsukiS#2.set

copy miu4Test2A.mft miu4Test2B.maf

del miud4Test2A.mft

sed -e "s/TestName/miud4Test2/" set_tsukiG.set > set_tsukiG#2.set
edmesh < set_tsukiG#2.set

del set_tsukiG#2.set

copy miu4Test2B.mft miu4Test2C.maf

del miud4Test2B.mft

sed -¢ "s/TestName/miudTest2/" set_head_bound.set > set_head_bound#2.set
edmesh < set_head_bound#2.set

del set_head_bound#2.set

copy miu4Test2C.mft miu4Test2.mft

del miu4Test2C.mft

del miud4Test2A.maf
del miud4Test2B.maf
del miudTest2C.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set
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echo
echo Running Mafic SS

sed -¢ "s/TestName/miu4Test2/" maficSS.inp > maficSS#2.inp
mafic < maficSS#2.inp > maficTest2.log

del maficSS#2.inp

copy restart.maf restartTest2SS.maf

del restart.maf

del pcl.scr

del fort.3

2.2 Mesh Files

LPT mesh input files are named meshTest1.inp and meshTest2.inp for the two LPT tests. Mesh
input files for the three models differ in the number and name of fracture files. Section 2.2.1 and
2.2.2 contain the Flow Barrier model mesh input files. Taisei model files are in Section 2.2.3

and 2.2.4. MIU-4 model mesh input files are shown in Section 2.2.5 and 2.2.6.

LPT sampling files are named Ipt_testl.sab and Ipt_test2.sab. They contain sampling objects
such as boundary regions and wells, and bounfiary conditions. Lpt_testl.sab and Ipt_test2.sab
differ in their source and sink location, and pumping rate. All three models use the same sab
files. Test 1 sab file Ipt_testl.sab is shown in Section 2.2.7, Ipt_test2.sab is shown in Section
2.2.8. Both sab files refer to a surface file containing the topographic surface, this file is named
topo_minusSm.ts. A condensed version of the file topo_minus5m.ts is listed below in Section

2.2.9.

2.2.1 Flow Barrier meshTestl.inp

Ipt_testl # .sab file

mesh # output file

le-21 # min, transmissivity
6 # No of fracture files

Tsuki_surface
Tsuki_south22m
Tsuki_north22m

FBgranite

MizunamiGroup

connectors

1 # summary

1le-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
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10 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

2.2.2 Flow Barrier meshTest2.inp

Ipt_test2 # .sab file

mesh # output file

le-21 # min. transmissivity
6 # No of fracture files
Tsuki_surface

Tsuki_south22m
Tsuki_north22m

FBgranite

MizunamiGroup

connectors

1 # summary

1e-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
10 # predivision (0=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

2.2.3 Taisei meshTestl.inp

Ipt_test1 # .sab file

mesh # output file

le-21 # min. transmissivity
7 # No of fracture files

TMgranite HighFrac
TMgranite_ModFrac

TMtsukiFault

TMfootwall

Tmhangingwall

MizunamiGroup

connectors

1 # summary

1e-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
10 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
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1000000000.0 # maximum area of element
-1 # special set number
0

2.2.4 Taisei meshTest2.inp

Ipt_test2 # .sab file

mesh # output file

le-21 # min. transmissivity
7 # No of fracture files

TMgranite_HighFrac
TMgranite_ModFrac

TMtsukiFault

TMfootwall

Tmhangingwall

MizunamiGroup

connectors

1 # summary

1e-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
10 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

2.2.5 MIU-4 meshTestl.inp

Ipt_testl # .sab file

mesh # output file

le-21 # min. transmissivity
10 # No of fracture files

Tsuki_surface
Tsuki_south22m
Tsuki_north22m
MizunamiFrac
MIUgranite
MIUgranite_HFZ
MIUhangingwall_ HFZ
MIUfootwall_HFZ

MIUtsukiFault

connectors

1 # summary

1e-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
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10 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 . # special set number

0

2.2.6 MIU-4 meshTest2.inp

Ipt_test2 # .sab file

mesh # output file

le-21 # min. transmissivity
10 # No of fracture files

Tsuki_surface
Tsuki_south22m
Tsuki_north22m
MizunamiFrac
MIUgranite
MIUgranite HFZ
MIUhangingwall_HFZ
MIUfootwall HFZ

MIUtsukiFault

connectors

1 # summary

1e-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
10 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

2.2.7 Ipt testl.sab

#MIU LPT Test #1, Footwall Test

#Pumping from MIU-2 970.7-1012.0mbgl (MIU-2_9 and MIU-2_10)
#Duration = 11 days (950400s)

#Rate = 16L/min (2.66667E-04m3/s)

BEGIN COORDinate_system
XAxis = East
END

BEGIN boundary_condition
name = "init H" :
boundary_condition_type = constant_head
BEGIN boundary_values
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Hx = 0.00
Hy= 0.00
Hz= 0.00
HO= 0.00
END
END

BEGIN boundary_condition
name = "init_Q"
boundary_condition_type = constant_flux
BEGIN boundary values

Qx= 0.00
Qy= 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "bh_observation”
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx= 0.00
Qy= 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "bh_pumping"
boundary_condition_type = nodal_group_flux
BEGIN boundary_values
00
END
END

BEGIN boundary_condition
name = "bc_base"
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx= 0.00
Qy= 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "BC_zeroflow”
boundary_condition_type = constant_flux
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BEGIN boundary_values

Qx= 0.00
Qy = 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "bc_top"
boundary_condition_type = constant_head
BEGIN boundary_values

Hx= 0.00
Hy= 0.00
Hz= 0.00
HO= 0.00
END
END
BEGIN boundary_group

name = "MIU-1_6"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-1_7"
boundary_condition = "bh_observation”
END

BEGIN boundary_group
name = "MIU-1_8"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-1_9"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-2_3.5"
boundary_condition = "bh_observation”
END

BEGIN boundary_group
name = "MIU-2_9"
boundary_condition = "bh_pumping"
END

BEGIN boundary_group
name = "MIU-2 10"
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boundary_condition = "bh_pumping"
END

BEGIN boundary_group
name = "MIU-3_5"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-3 6"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-3_7"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-3_8"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "Zpos"
boundary_condition = "bc_top”
END

BEGIN boundary_group
name = "Zneg"
boundary_condition = "bc_base"
END

BEGIN boundary_group

name = "North"

boundary_condition = "BC_zeroflow"
END

BEGIN boundary_group

name = "South"

boundary_condition = "BC_zeroflow"
END

BEGIN boundary_group

name = "East"

boundary_condition = "BC_zeroflow"
END

BEGIN boundary_group

name = "West"
boundary_condition = "BC_zeroflow"
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END

BEGIN polyhedron
name = "Quter_Bound"
BEGIN node

7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00

600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
0.00

0.00

0.00

0.00
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
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98 3870.00-66280.00
99 4250.00-66270.00
1004840.00-65500.00
1015411.69-65630.00
102 6411.69-66080.00
103 7230.00-66600.00
104 7550.00-67300.00
105 7780.00-67620.00
106 7610.00-69420.00
1077340.00-69850.00
1087220.00-70660.00
109 6900.00-70620.00
1106520.00-71290.00
111 5460.00-70820.00
1125050.00-70690.00
1134130.00-70910.00
114 4130.00-70260.00
1153820.00-68830.00
116 3600.00-67714.33
1173590.00-67050.00
1183580.00-66560.00
1193870.00-66280.00
1204250.00-66270.00
121 4840.00-65500.00
1225411.69-65630.00
123 6411.69-66080.00
1247230.00-66600.00
1257550.00-67300.00
126 7780.00-67620.00
1277610.00-69420.00
1287340.00-69850.00
1297220.00-70660.00
1306900.00-70620.00
131 6520.00-71290.00
1325460.00-70820.00
133 5050.00-70690.00
134 4130.00-70910.00
1354130.00-70260.00
136 3820.00-68830.00
1373600.00-67714.33
1383590.00-67050.00
1393580.00-66560.00
1403870.00-66280.00
1414250.00-66270.00
142 4840.00-65500.00
1435411.69-65630.00
144 6411.69-66080.00
145 7230.00-66600.00
146 7550.00-67300.00
1477780.00-67620.00
1487610.00-69420.00

-750.00

~750.00

-750.00

-750.00

-750.00

-750.00

-750.00

-750.00

-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
~1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1875.00
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1497340.00-69850.00
1507220.00-70660.00
1516900.00-70620.00
1526520.00-71290.00
153 5460.00-70820.00
154 5050.00-70690.00
1554130.00-70910.00
156 4130.00-70260.00
1573820.00-68830.00
1583600.00-67714.33
1593590.00-67050.00
1603580.00-66560.00
1613870.00-66280.00
1624250.00-66270.00
1634840.00-65500.00
164 5411.69-65630.00
165 6411.69-66080.00
166 7230.00-66600.00
1677550.00-67300.00
1687780.00-67620.00
1697610.00-69420.00
1707340.00-69850.00
1717220.00-70660.00
172 6900.00-70620.00
1736520.00-71290.00
174 5460.00-70820.00
175 5050.00-70690.00
1764130.00-70910.00
1774130.00-70260.00
1783820.00-68830.00
1793600.00-67714.33
1803590.00-67050.00
1813580.00-66560.00
1823870.00-66280.00
183 4250.00-66270.00
184 4840.00-65500.00
1855411.69-65630.00
186 6411.69-66080.00
1877230.00-66600.00
1887550.00-67300.00
1897780.00-67620.00
1907610.00-69420.00
1917340.00-69850.00
1927220.00-70660.00
193 6900.00-70620.00
194 6520.00-71290.00
195 5460.00-70820.00
196 5050.00-70690.00
1974130.00-70910.00
1984130.00-70260.00
1993820.00-68830.00

-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
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2003600.00-67714.33 -2625.00
2013590.00-67050.00 -2625.00
2023580.00-66560.00 -2625.00
2033870.00-66280.00 -2625.00
204 4250.00-66270.00 -2625.00
2054840.00-65500.00 -2625.00
2065411.69-65630.00 -2625.00
2076411.69-66080.00 -2625.00
2087230.00-66600.00 -2625.00
2097550.00-67300.00 -2625.00
2107780.00-67620.00 -2625.00
2117610.00-69420.00 -3000.00
2127340.00-69850.00 -3000.00
2137220.00-70660.00 -3000.00
214 6900.00-70620.00 -3000.00
2156520.00-71290.00 -3000.00
216 5460.00-70820.00 -3000.00
2175050.00-70690.00 -3000.00
2184130.00-70910.00 -3000.00
2194130.00-70260.00 -3000.00
2203820.00-68830.00 -3000.00
2213600.00-67714.33 -3000.00
2223590.00-67050.00 -3000.00
2233580.00-66560.00 -3000.00
224 3870.00-66280.00 -3000.00
2254250.00-66270.00 -3000.00
2264840.00-65500.00 -3000.00
2275411.69-65630.00 -3000.00
2286411.69-66080.00 -3000.00
2297230.00-66600.00 -3000.00
2307550.00-67300.00 -3000.00
2317780.00-67620.00 -3000.00
2325500.00-68500.00 600.00
2335500.00-68500.00 -3000.00

END

BEGIN element

"East" 2 1 22

"East" 22 23 2

"East” 3 2 23

"East" 23 24 3

"South"4 3 24

"South"24 25 4

"South"5 4 25

"South"25 26 5

"South"6 5 26

"South"26 27 6

"South"7 6 27

"South"27 28 7

"South"8 7 28

"South"28 29 8

"West" 9 8 29

WWWWWWWWUWwWwWwWwWwWwWw
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WWWLWLWLWUWWHWWWWWWWLWLWWLWWUWWWLWWWWWLWLUWWWWWWWWWWWWWLWWWWLWWWWWWWW

"West" 29
"West" 10
"West" 30
"West" 11
"West" 31
"West" 12
"West" 32
"West" 13
"West" 33
"North" 14
"North" 34
"North" 15
"North" 35
"North" 16
"North" 36
"North" 17
"North" 37
"North" 18
"North" 38
"North" 19
"North" 39

"East"

v"EaSt"

"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"

20
40
21
41
1

42
23
43
24
44

"South" 25
"South" 45
"South"26
"South" 46
"South" 27
"South"47
"South" 28
"South" 48
"South" 29
"South" 49
"West" 30
"West" 50
"West" 31
"West" 51
"West" 32
"West" 52
"West" 33
"West" 53
"West" 34
"West" 54

30

31
10
32
11
33
12
34
13
35
14
36
15
37
16
38
17
39
18
40
19
41
20
42
21
22
22
44
23
45
24
46
25
47
26
48
27
49
28
50
29
51
30
52
31
53
32
54
33
55

9

30
10
31
11
32
12
33
13
34
14
35
15
36
16
37
17
38
18
39
19
40
20
41
21
42

43
23
44
24
45
25
46
26
47
27
48
28
49
29
50
30
51
31
52
32
53
33
54
34
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"North" 35
"North" 55
"North" 36
"North" 56
"North" 37
"North" 57
"North" 38
"North" 58
"North" 39
"North" 59
"North" 40
"North" 60

"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East "

41
61
42
62
22
63
44
64
45
65

"South"46
"South" 66
"South" 47
"South" 67
"South" 48
"South" 68
"South" 49
"South" 69
"South" 50
"South" 70

"West"
"West"
"West"
"West"
"West"
"West"
"West"
"West"
"West"
"WCSt"

51
71
52
72
53
73
54
74
55
75

"North" 56
"North" 76
"North" 57
"North" 77
"North" 58
"North" 78
"North"59
"North" 79
"North" 60

34
56
35
57
36
58
37
59
38
60
39
61
40
62
41
63
42
43
43
65
44
66
45
67
46
68
47
69
48
70
49
71
50
72
51
73
52
74
53
75
54
76
55
77
56
78
57
79
58
80
59

55
35
56
36
57
37
58
38
59
39
60
40
61
41
62
42
63
2
64
44
65
45
66
46
67
47
68
48
69
49
70
50
71
51
72
52
73
53
74
54
75
55
76
56
77
57
78
58
79
59
80
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"North" 80
"North" 61
"North" 81
"East" 62
"East" 82
"East" 63
"East" 83
"East" 43
"East" 84
"East" 65
"East" 85
"East" 66
"East" 86
"South" 67
"South" 87
"South" 68
"South" 88
"South" 69
"South" 89
"South" 70
"South" 90
"South" 71
"South" 91
"West" 72
"West" 92
"West" 73
"West" 93
"West" 74
"West" 94
"West" 75
"West" 95
"West" 76
"West" 96
"North" 77
"North" 97
"North" 78
"North" 98
"North" 79
"North" 99
"North" 80

81 60
60 81
82 61
61 82
83 62
62 83
84 63
63 84
64 43
64 85
86 65
65 86
87 66
66 87
88 67
67 88
89 68
68 89
90 69
69 90
91 70
70 91
92 71
71 92
93 72
72 93
94 73
73 94
95 74
74 95
96 75
75 96
97 76
76 97
98 77
77 98
99 78
78 99
10079
79 100

"North" 100101 80

"North" 81

80 101

"North" 101 10281

"North" 82

81 102

"North" 10210382

"East” 83

82 103

"East" 10310483

"East" 84

83 104

"East" 10410584

"East" 64

84 105

"East" 10585 64

-30-



JNC TJ8440 2003 —005

uuwuwwuuuuuwuwuwumwuuwuuuuuuuuuwwwuuuwuuuuuwuwuwwwu

"East” 86 85 106
"East" 10610786
"East" 87 86 107
"East" 10710887
"South"88 87 108
"South" 10810988
"South"89 88 109
"South"10911089
"South"90 89 110
"South" 11011190
"South"91 90 111
"South"11111291
"South"92 91 112
"South"11211392
"West" 93 92 113
"West" 11311493
"West" 94 93 114
"West" 11411594

"West" 95 94 115°

"West" 11511695

"West" 96 95 116
"West" 11611796

"West" 97 96 117
"West" 11711897

"North"98 97 118
"North"11811998

"North"99 98 119
"North" 11912099

"North" 10099 120
"North" 120121 100
"North" 101100121
"North" 121122101
"North" 102101122
"North" 122123102
"North"103 102123
"North" 123124103
"East" 104103124
"East" 124125104
"East" 105104125
"East" 125126105
"East" 85 105126
"East" 12610685

"East" 107106127
"East” 127128107
"East" 108107128
"East" 128129108
"South" 109108129
"South" 129130109
"South” 110109130
"South”130131110
"South" 111110131
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"South" 131132111
"South" 112111132
"South" 132133112
"South" 113112133
"South" 133134113
"West" 114113134
"West" 134135114
"West" 115114135
"West" 135136115
"West" 116115136
"West" 136137116
"West" 117116137
"West" 137138117
"West" 118117138
"West" 138139118
"North" 119118139
"North" 139140119
"North" 120119140
"North" 140 141120
"North" 121120141
"North" 141142121
"North" 122121142
"North" 142143122
"North" 123122143
"North" 143144123
"North" 124123144
"North" 144 145124
"East" 125124145
"East” 145146125
"East” 126125146
"East" 146147126
"East” 106126147
"East” 147127106
"East" 128127148
"East" 148149128
"East" 129128149
"East" 149150129
"South” 130129150
"South" 150151130
"South" 131130151
"South" 151152131
"South” 132131152
"South” 152153132
"South" 133132153
"South" 153154133
"South" 134133154
"South" 154155134
"West" 135134155
"West" 155156135
"West" 136135156
"West" 156157136
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"West" 137136157
"West" 157158137
"West" 138137158
"West" 158159138
"West" 139138159
"West" 159160139
"North" 140139160
"North" 160161140
"North" 141140161
"North"161 162141
"North" 142141162
"North" 162163142
"North" 143142163
"North" 163164 143
"North" 144143 164
"North" 164 165 144
"North" 145144 165
"North" 165 166 145
"East" 146145166
"East" 166167146
"East” 147146167
"East" 167168147
"East" 127147168
"East" 168148127
"East" 149148169
"East" 169170149
"East" 150149170
"East" 170171150
"South" 151150171
"South"171172151
"South" 152151172
"South" 172173152
"South" 153152173
"South" 173174153
"South" 154153174
"South" 174175154
"South"155154175
"South" 175176 155
"West" 156155176
"West" 176177156
"West" 157156177
"West" 177178157
"West" 158157178
"West" 178179158
"West" 159158179
"West" 179180159
"West" 160159180
"West" 180181160
"North"161 160181
"North" 181182161
"North" 162161182
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"North" 182183 162
"North" 163162183
"North" 183184 163
"North" 164 163184
"North" 184 185 164
"North" 165164 185
"North" 185186 165
"North" 166 165 186
"North" 186 187166
"East" 167166187
"East" 187188167
"East" 168167188
"East" 188189168
"East" 148168189
"East" 189169148
"East" 170169190
"East" 190191170
"East" 171170191
"East" 191192171
"South" 172171192
"South" 192193172
"South" 173172193
"South" 193194173
"South" 174173194
"South" 194195174
"South" 175174195
"South" 195196175
"South" 176175196
"South" 196197176
"West" 177176197
"West" 197198177
"West" 178177198
"West" 198199178
"West" 179178199
"West" 199200179
"West" 180179200
"West" 200201 180
"West" 181180201
"West" 201202181
"North" 182181202
"North" 202203182
"North" 183182203
"North" 203204 183
"North" 184 183204
"North" 204205 184
"North" 185 184205
"North" 205206 185
"North" 186 185206
"North" 206207 186
"North" 187186207
"North" 207208 187
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"East" 188187208
"East" 208209188
"East” 189188209
"East" 209210189
"East" 169189210
"East" 210190169
"East" 191190211
"East" 211212191
"East" 192191212
"East" 212213192
"South" 193192213
"South" 213214193
"South" 194193214
"South" 214215194
"South" 195194215
"South" 215216195
"South" 196 195216
"South" 216217196
"South" 197196217
"South" 217218197
"West" 198197218
"West" 218219198
"West" 199198219
"West" 219220199
"West" 200199220
"West" 220221200
"West" 201200221
"West" 221222201
"West" 202201222
"West" 222223202
"North" 203202223
"North" 223224203
"North" 204 203 224
"North" 224225 204
"North" 205 204 225
"North" 225226 205
"North" 206 205 226
"North" 226 227206
"North" 207206227
"North" 227228207
"North" 208 207228
"North" 228229208
"East" 209208229
"East" 229230209
"East" 210209230
"East” 230231210
"East" 190210231
"East" 231211190
"Zpos" 1 2 232
"Zpos" 2 3 232
"Zpos" 3 4 232
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END
END

BEGIN
name

"Zpos" 4 5 232
"Zpos" 5 6 232
"Zpos" 6 7 232
"Zpos" 7 8 232
"Zpos" 8 9 232
"Zpos" 9 10 232

"Zpos" 10 11 232
"Zpos" 11 12 232
"Zpos" 12 13 232
"Zpos" 13 14 232
"Zpos" 14 15 232
"Zpos" 15 16 232
"Zpos" 16 17 232
"Zpos" 17 18 232
"Zpos" 18 19 232
"Zpos" 19 20 232
"Zpos" 20 21 232
"Zpos" 21 1 232
"Zneg" 211212233
"Zneg" 212213233
"Zneg" 213214233
"Zneg" 214215233
"Zneg" 215216233
"Zneg" 216217233
"Zneg" 217218233
"Zneg" 218219233
"Zneg" 219220233
"Zneg" 220221233
"Zneg" 221222233
"Zneg" 222223233
"Zneg" 223224233
"Zneg" 224225233
"Zneg" 225226233
"Zneg" 226227233
"Zneg" 227228233
"Zneg" 228229233
"Zneg" 229230233
"Zneg" 230231233
"Zneg" 231211233

surface_region

= "topo_minus5m"
file_name = "topo_minus5m.ts"
# general infiltration rage for the regions

# undefined boundary name is "ground surface”
infiltration = 5.00e-08
BEGIN infiltration_region

# name Xmin Ymin Xmax Ymax rate [m/s]
# "SE_region” 1000 15040 1.e-03
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# "NW_region" 0100 50 150 2.e-03
END
END

BEGIN borehole
name = "MIU-1_6"
origin =5488.83 -68629.36 -615.83
trend = 0
plunge = 90
radius = 1.0
length = 33.2
BEGIN boundary_groups
all = "MIU-1_6"
END
END

BEGIN borehole
name = "MIU-1_7"
origin =5488.83 -68629.36 -652.13
trend =0
plunge = 90
radius = 1.0
length = 51.3
BEGIN boundary_groups
all = "MIU-1_7"
END
END

BEGIN borehole
name = "MIU-1_8"
origin =5488.83 -68629.36 -731.33
trend = 0
plunge = 90
radius = 1.0
length = 19.8
BEGIN boundary_groups
all = "MIU-1_8"
END
END

BEGIN borehole
name = "MIU-1 9"
origin =5488.83 -68629.36 -754.23
trend = 0
plunge = 90
radius = 1.0
length = 35.7
BEGIN boundary_groups
all = "MIU-1_9"
END
END
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BEGIN borehole
name = "MIU-2_3.5"
origin = 5433.3 -68552.4 -620.25
trend =0
plunge = 90
radius = 1.0
length = 23.5
BEGIN boundary_groups

all = "MIU-2_3.5"

END

END

BEGIN borehole
name = "MIU-2 9"
origin = 5433.3 -68552.4 -747.85
trend = 0
plunge =90
radius = 1.0
length = 8.3
BEGIN boundary groups
all = "MIU-2_9"
END
END

BEGIN borehole
" name = "MIU-2_10"
origin = 5433.3 -68552.4 -757.05
trend =0
plunge = 90
radius = 1.0
length = 31.2
BEGIN boundary_groups
all = "MIU-2_10"
END
END

BEGIN borehole
name = "MIU-3 5"
origin = 5340.23 -68445.29 -461.73
trend = 0
plunge = 90
radius = 1.0
length = 31.4
BEGIN boundary_groups
all = "MIU-3_5"
END
END

BEGIN borehole
name = "MIU-3 6"
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origin = 5340.23 -68445.29 -494.63
trend = 0
plunge = 90
radius = 1.0
length = 55.4
BEGIN boundary_groups
all = "MIU-3_6"
END
END

BEGIN borehole
name = "MIU-3_7"
origin = 5340.23 -68445.29 -551.53
trend = 0
plunge = 90
radius = 1.0
length = 50.3
BEGIN boundary_groups
all = "MIU-3_7"
END
END

BEGIN borehole
name = "MIU-3_8"
origin = 5340.23 -68445.29 -646.23
trend =0
plunge = 90
radius = 1.0
length = 64.8
BEGIN boundary_groups
all = "MIU-3_8"
END
END
BEGIN mesh_header
mafic_header = "maf header"
outer_boundary = "Flow Boundary"
ground_surface = "topo_minus5m"
BEGIN inner_boundary
"MIU-1_6" "MIU-1_7" "MIU-1_8" "MIU-1_9"
"MIU-2_3.5" "MIU-2_9" "MIU-2_10"
"MIU-3_5" "MIU-3_6" "MIU-3_7" "MIU-3_8"
END
initial_head = "init_ H"
initial_flux = "init_ Q"
END

BEGIN flow_boundary
name = "Flow Boundary"
region_type = polyhedron
region_name = "Quter_Bound"
END
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BEGIN flow_boundary
name = "MIU-1_6"
region_type = borehole
region_name = "MIU-1_6"

END

BEGIN flow_boundary
name = "MIU-1_7"
region_type = borehole
region_name = "MIU-1_7"

END

BEGIN flow_boundary
name = "MIU-1_8"
region_type = borehole
region_name = "MIU-1_8"

END

BEGIN flow_boundary
name = "MIU-1_9"
region_type = borehole
region_name = "MIU-1_9"

END

BEGIN flow_boundary
name = "MIU-2_3.5"
region_type = borehole
region_name = "MIU-2_3.5"
END

BEGIN flow_boundary
name = "MIU-2_9"
region_type = borehole
region_name = "MIU-2_9"

END

BEGIN flow_boundary
name = "MIU-2_10"
region_type = borehole
region_name = "MIU-2_10"
END

BEGIN flow_boundary
name = "MIU-3_5"
region_type = borehole
region_name = "MIU-3_5"

END

BEGIN flow_boundary
name = "MIU-3_6"
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region_type = borehole
region_name = "MIU-3_6"
END

BEGIN flow_boundary
" name = "MIU-3_7"
region_type = borehole
region_name = "MIU-3_7"
END

BEGIN flow_boundary
name = "MIU-3_8"
region_type = borehole
region_name = "MIU-3_8"
END

BEGIN mafic_parameter
name = "maf_par"
proj = .7900
output_type= 0
iplot = 0
ielem = 1
restart = 1
mtype = 1
itrans = 0
Inpb =0
tolerance = 1.0e-10
iteration_no = 4000

END

BEGIN mafic_header
name = "maf header"
mafic_namelist = "maf_namelist”
mafic_parameter = "maf_par"
mafic_Title = "MIU model"
BEGIN time_step
#time output flag nSteps

11
10 1
50 1
75 1
1001
2001
4001
6001
8001
1000
1500
2000
2500

Pk ek et ek ek ped i el ek ek ek ek )
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3000

3500

4000

4500

5000

10000
15000
20000
25000
30000
35000
40000
45000
50000
55000
60000
65000
70000
75000
80000
85000
90000
95000

bk b R e b ek e pmd ek b e pd ek e ek ek b pak ek ek el b

1

100000 1
110000 1
120000 1
130000 1
140000 1
150000 1
160000 1
170000 1
180000 1
190000 1
200000 1
210000 1
220000 1
230000 1
240000 1
250000 1
260000 1
270000 1
280000 1
290000 1
300000 1
310000 1
320000 1
330000 1
340000 1
350000 1
360000 1
370000 1

b bl e e e e e s b e b e e e b b b e e e b b b b e b b b ek bk e b b b ek i et b el b b i ek ek ped femd ped e ek
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380000 1
390000 1
400000 1
410000 1
420000 1
430000 1
440000 1
450000 1
460000 1
470000 1
480000 1
490000 1
500000 1
510000 1
520000 1
530000 1
540000 1
550000 1
560000 1
570000 1
580000 1
590000 1
600000 1
610000 1
620000 1
630000 1
640000 1
650000 1
660000 1
670000 1
680000 1
6950000 1
700000 1
710000 1
720000 1
730000 1
740000 1
750000 1
760000 1
770000 1
780000 1
790000 1
800000 1
810000 1
820000 1
830000 1
840000 1
850000 1
860000 1
870000 1
880000 1

HHHHHH)—IHHH.—\)—‘}_lpd}—ay—dp—l).4)—l)—ay—l)—l,—lH.—l)—d’—t)—k)—l)—lp—gp—l)—l)—l)—l)—l'—lp—t)—l)ﬂp—l)——l)—lH'—AHHHHHH
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890000 1
900000 1
910000 1
920000 1
930000 1
940000 1
950000 1
960000 1
970000 1
980000 1
990000 1
1000000
1010000
1020000
1030000
1040000
1050000
1060000
1070000
1080000
1090000
1100000
1110000
1120000
1130000
1140000
1150000
1160000
1170000
1180000
1190000
1200000
1210000
1220000
1230000
1240000
1250000
1260000
1270000
1280000
1290000
1300000
1310000
1320000
1330000
1340000
1350000
1360000
1370000
1380000
1390000

,—a;—a.—a.d,_"_a...aHp_AH._np_ay_a._a;_n;-a;_a._n;—A)—n._AHHHHHH.—;;—A,—;.—A;—:HHHH#.—AHHHHHHHHHHHHﬁ

Ll e I R e T R I e e R R T T o S S S g U N U T Y
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1400000 1 1
1410000 1 1
1420000 1 1
1430000 1 1
1440000 1 1
1450000 1 1
1460000 1 1
1470000 1 1
1480000 1 1
1490000 1 1
1500000 1 1
1510000 1 1
1520000 1 1
1530000 1 1
1540000 1 1
1550000 1 1
1560000 1 1
1570000 1 1
1580000 1 1
1590000 1 1
1600000 1 1
1610000 1 1
1620000 1 1
1630000 1 1
1640000 1 1
1650000 1 1
1660000 1 1
1670000 1 1
1680000 1 1
1690000 1 1
1700000 1 1
1710000 1 1
1720000 1 1
1730000 1 1
1740000 1 1
END
END

BEGIN mafic_namelist
name = "maf namelist"
IPART = 2000
debug=F

END

2.2.8 Ipt_test2.sab
#MIU LPT Test #2, Hangingwall Test

#Pumping from MIU-2 844.0-867.5mbgl (MIU-2_3.5)

#Duration = 14 days (1209600s)
#Rate = 2.3L/min (3.833E-05m3/s)
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BEGIN COORDinate_system
XAxis = East
END

BEGIN boundary_condition
name = "init H"
boundary_condition_type = constant_head
BEGIN boundary_values

Hx = 0.00
Hy= 0.00
Hz= 0.00
HO= 0.00
END
END

BEGIN boundary_condition
name = "init_Q" ’
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx= 0.00
Qy= 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "bh_observation"
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx= 0.00
Qy= 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "bh_pumping"
boundary_condition_type = nodal_group_flux
BEGIN boundary_values
00
END
END

BEGIN boundary_condition
name = "bc_base"
boundary_condition_type = constant_flux
BEGIN boundary_values
Qx= 0.00
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Qy= 0.00
Qz= 0.00
Q0= 0.00
END
END

BEGIN boundary_condition
name = "BC_zeroflow"
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx= 0.00
Qy= 0.00
Qz= 0.00
Q0= 0.00
END /
END

BEGIN boundary_condition
name = "bc_top"
boundary_condition_type = constant_head
BEGIN boundary_values

Hx = 0.00
Hy= 0.00
Hz= 0.00
HO= 0.00
END
END
BEGIN boundary_group

name = "MIU-1_6"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-1_7"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-1_8"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-1_9"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-2_3.5"
boundary_condition = "bh_pumping"
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END

BEGIN boundary_group
name = "MIU-2_9"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-2_10"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-3 5"
boundary_condition = "bh_observation"
END

BEGIN boundary_group

name = "MIU-3_6"

boundary condition = "bh_observation"
END

BEGIN boundary_group
name = "MIU-3_7"
boundary_condition = "bh_observation"”
END

BEGIN boundary_group
name = "MIU-3_8"
boundary_condition = "bh_observation"
END

BEGIN boundary_group
name = "Zpos"
boundary_condition = "bc_top"
END

BEGIN boundary_group
name = "Zneg"
boundary_condition = "bc_base"
END

BEGIN boundary_group

name = "North"

boundary_condition = "BC_zeroflow"
END

BEGIN boundary_group

name = "South"

boundary_condition = "BC_zeroflow"
END
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BEGIN boundary_group

name = "East"

boundary_condition = "BC_zeroflow"
END '

BEGIN boundary_group

name = "West"

boundary_condition = "BC_zeroflow"
END

BEGIN polyhedron

name = "Outer_Bound"

BEGIN node

1 7610.00-69420.00 600.00
2 7340.00-69850.00 600.00
3 7220.00-70660.00 600.00
4 6900.00-70620.00 600.00
5 6520.00-71290.00 600.00
6 5460.00-70820.00 600.00
7 5050.00-70690.00 600.00
8 4130.00-70910.00 600.00
9 4130.00-70260.00 600.00
10 3820.00-68830.00 600.00
11 3600.00-67714.33 600.00
12 3590.00-67050.00 600.00
13 3580.00-66560.00 600.00
14 3870.00-66280.00 600.00
15 4250.00-66270.00 600.00
16 4840.00-65500.00 600.00
17 5411.69-65630.00 600.00
18 6411.69-66080.00 600.00
19 7230.00-66600.00 600.00
20 7550.00-67300.00 600.00
21 7780.00-67620.00 600.00
22 7610.00-69420.00 300.00
23 7340.00-69850.00 300.00
24 7220.00-70660.00 300.00
25 6900.00-70620.00 300.00
26 6520.00-71290.00 300.00
27 5460.00-70820.00 300.00
28 5050.00-70690.00 300.00
29 4130.00-70910.00 300.00
30 4130.00-70260.00 300.00
31 3820.00-68830.00 300.00
32 3600.00-67714.33 300.00
33 3590.00-67050.00 300.00
34 3580.00-66560.00 300.00
35 3870.00-66280.00 300.00
36 4250.00-66270.00 300.00
37 4840.00-65500.00 300.00
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71250.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00

300.00
300.00
300.00
300.00
300.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-375.00
-750.00
-750.00
-750.00
-750.00
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89 6520.00-71290.00
90 5460.00-70820.00
91 5050.00-70690.00
92 4130.00-70910.00
93 4130.00-70260.00
94 3820.00-68830.00
95 3600.00-67714.33
96 3590.00-67050.00
97 3580.00-66560.00
98 3870.00-66280.00
99 4250.00-66270.00
1004840.00-65500.00
1015411.69-65630.00
102 6411.69-66080.00
103 7230.00-66600.00
1047550.00-67300.00
1057780.00-67620.00
1067610.00-69420.00
1077340.00-69850.00
1087220.00-70660.00
109 6900.00-70620.00
1106520.00-71290.00
1115460.00-70820.00
1125050.00-70690.00
1134130.00-70910.00
1144130.00-70260.00
1153820.00-68830.00
1163600.00-67714.33
1173590.00-67050.00
1183580.00-66560.00
1193870.00-66280.00
1204250.00-66270.00
1214840.00-65500.00
1225411.69-65630.00
123 6411.69-66080.00
1247230.00-66600.00
1257550.00-67300.00
1267780.00-67620.00
1277610.00-69420.00
1287340.00-69850.00
1297220.00-70660.00
1306900.00-70620.00
1316520.00-71290.00
1325460.00-70820.00
1335050.00-70690.00
1344130.00-70910.00
1354130.00-70260.00
136 3820.00-68830.00
1373600.00-67714.33
1383590.00-67050.00
1393580.00-66560.00

-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-750.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1125.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
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1403870.00-66280.00
1414250.00-66270.00
142 4840.00-65500.00
1435411.69-65630.00
144 6411.69-66080.00
1457230.00-66600.00
146 7550.00-67300.00
1477780.00-67620.00
1487610.00-69420.00
1497340.00-69850.00
1507220.00-70660.00
1516900.00-70620.00
1526520.00-71290.00
153 5460.00-70820.00
154 5050.00-70690.00
1554130.00-70910.00
156 4130.00-70260.00
157 3820.00-68830.00
1583600.00-67714.33
1593590.00-67050.00
1603580.00-66560.00
1613870.00-66280.00
162 4250.00-66270.00
163 4840.00-65500.00
164 5411.69-65630.00
1656411.69-66080.00
1667230.00-66600.00
1677550.00-67300.00
1687780.00-67620.00
1697610.00-69420.00
1707340.00-69850.00
1717220.00-70660.00
1726900.00-70620.00
1736520.00-71290.00
174 5460.00-70820.00
175 5050.00-70690.00
176 4130.00-70910.00
1774130.00-70260.00
1783820.00-68830.00
1793600.00-67714.33
1803590.00-67050.00
1813580.00-66560.00
1823870.00-66280.00
1834250.00-66270.00
184 4840.00-65500.00
1855411.69-65630.00
186 6411.69-66080.00
187 7230.00-66600.00
1887550.00-67300.00
1897780.00-67620.00
1907610.00-69420.00

-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1500.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-1875.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2250.00
-2625.00
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191 7340.00-69850.00
1927220.00-70660.00
1936900.00-70620.00
194 6520.00-71290.00
195 5460.00-70820.00
196 5050.00-70690.00
1974130.00-70910.00
1984130.00-70260.00
1993820.00-68830.00
2003600.00-67714.33
201 3590.00-67050.00
202 3580.00-66560.00
203 3870.00-66280.00
204 4250.00-66270.00
205 4840.00-65500.00
2065411.69-65630.00
2076411.69-66080.00
2087230.00-66600.00
2097550.00-67300.00
2107780.00-67620.00
- 2117610.00-69420.00

2127340.00-69850.00
2137220.00-70660.00
214 6900.00-70620.00
2156520.00-71290.00
216 5460.00-70820.00
2175050.00-70690.00
2184130.00-70910.00
2194130.00-70260.00
2203820.00-68830.00
2213600.00-67714.33
2223590.00-67050.00
2233580.00-66560.00
224 3870.00-66280.00
2254250.00-66270.00
226 4840.00-65500.00
2275411.69-65630.00
2286411.69-66080.00

~ 2297230.00-66600.00
2307550.00-67300.00
2317780.00-67620.00
2325500.00-68500.00
2335500.00-68500.00

END

BEGIN element

"East" 2 1 22

"East" 22 23 2

"East" 23 24 3
"South"4 3 24
"South"24 25 4

W WWwWwWww

"East" 3 2 23

-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-2625.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
600.00

-3000.00
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"South" 5

"South"25
"South" 6

"South" 26
"South" 7

"South" 27
"South" 8

"South"28
"West" 9

"West" 29
"West" 10
"West" 30
"West" 11
"West" 31
"West" 12
"West" 32
"West" 13
"West" 33
"North" 14
"North" 34
"North" 15
"North" 35
"North" 16
"North" 36
"North"17
"North" 37
"North"18
"North" 38
"North" 19
"North" 39
"East" 20
"East" 40
"East" 21
"East" 41
"East" 1

"East" 42
"East" 23
"East" 43
"East" 24
"East" 44
"South"25
"South" 45
"South" 26
"South" 46
"South"27
"South" 47
"South" 28
"South" 48
"South" 29
"South" 49
"West" 30

4
26
5

27
6

28
7

29
8

30
9

31
10
32
11
33
12
34
13
35
14
36
15
37
16
38
17
39
18
40
19
41
20
42
21
22
22
44
23
45
24
46
25
47
26
48
27
49
28
50
29

25

26

27

28

29

30
10
31
11
32
12
33
13
34
14
35
15
36
16
37
17
38
18
39
19
40
20
41
21
42

43
23
44
24
45
25
46
26
47
27
48
28
49
29
50
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"West" 50
"West" 31
"West" 51
"West" 32
"West" 52
"West" 33
"West" 53
"West" 34
"West" 54
"North" 35
"North" 55
"North" 36
"North" 56
"North" 37
"North"57
"North" 38
"North" 58
"North" 39
"North" 59
"North" 40
"North" 60

"East"
"East"
"East”
"East"
"East"
"East"
"East"
"EaSt"
"East"
"East"

41
61
42
62
22
63
44
64
45
65

"South" 46
"South" 66
"South" 47
"South" 67
"South" 48
"South" 68
"South" 49
"South" 69
"South" 50
"South" 70
"West" 51
"West" 71
"West" 52
"West" 72
"West" 53
"West" 73
"West" 54
"West" 74
"West" 55
"West" 75

51
30
52
31
53
32
54
33
55
34
56
35
57
36
58
37
59
38
60
39
61
40
62
41
63
42
43
43
65
44
66
45
67
46
68
47
69
48
70
49
71
50
72
51
73
52
74
53
75
54
76

30
51
31
52
32
53
33
54
34
55
35
56
36
57
37
58
38
59
39
60
40
61
41
62
42
63
22
64
44
65
45
66
46
67
47
68
48
69
49
70
50
71
51
72
52
73
53
74
54
75
55
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"North"56 55 76
"North"76 77 56
"North"57 56 77
"North"77 78 57
"North"58 57 78
"North"78 79 58
"North"59 58 79
"North"79 80 59
"North"60 59 80
"North"80 81 60
"North"61 60 81
"North"81 82 61
"East" 62 61 82
"East" 82 83 62
"East" 63 62 83
"East" 83 84 63
"East" 43 63 84
"East" 84 64 43
"East" 65 64 85
"East" 85 86 65
"East" 66 65 86
"East" 86 87 66
"South"67 66 87
"South"87 88 67
"South"68 67 88
"South"88 89 68
"South"69 68 89
"South"89 90 69
"South"70 69 90
"South"90 91 70
"South"71 70 91
"South"91 92 71
"West" 72 71 92
"West" 92 93 72
"West" 73 72 93
"West" 93 94 73
"West" 74 73 94
"West" 94 95 74
"West" 75 74 95
"West" 95 96 75
"West" 76 75 96
"West" 96 97 76
"North"77 76 97
"North"97 98 77
"North"78 77 98
"North"98 99 78
"North"79 78 99
"North"99 10079
"North"80 79 100
"North" 100101 80
"North"81 80 101
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"North" 10110281
"North"82 81 102
"North" 10210382
"East" 83 82 103
"East" 10310483
"East" 84 83 104
"East" 10410584
"East" 64 84 105
"East" 10585 64
"East” 86 85 106
"East" 10610786
"East" 87 86 107
"East" 10710887
"South”" 88 87 108
"South" 108 109 88
"South"89 88 109
"South" 10911089
"South"90 89 110
"South" 11011190
"South"91 90 111
"South”" 11111291
"South"92 91 112
"South" 11211392
"West" 93 92 113
"West" 11311493
"West" 94 93 114
"West" 11411594
"West" 95 94 115
"West" 11511695
"West" 96 95 116
"West" 11611796
"West" 97 96 117
"West" 11711897
"North"98 97 118
"North" 11811998
"North"99 98 119
"North”" 11912099
"North" 10099 120
"North" 120121100
"North" 101100121
"North" 121122101
"North" 102101122
"North" 122123102
"North" 103102123
"North" 123124103
"East" 104103124
"East" 124125104
"East" 105104125
"East" 125126105
"East"” 85 105126
"East" 12610685

-57-—



JNC TJ8440 2003 —005

wuuumwuwuwwuuwuwuuwuwuuuwuuwwwuuwuuuuuumuuwuuuwwwuw

"East" 107106127
"East" 127128107
"East” 108107128
"East" 128129108
"South" 109108129
"South" 129130109
"South" 110109130
"South" 130131110
"South"111110131
"South"131132111
"South"112111132
"South" 132133112
"South" 113112133
"South"133134113
"West" 114113134
"West" 134135114
"West" 115114135
"West" 135136115
"West" 116115136
"West" 136137116
"West" 117116137
"West" 137138117
"West" 118117138
"West" 138139118
"North"119118 139
"North" 139140119
"North" 120119140
"North" 140141120
"North" 121120141
"North" 141142121
"North"122121 142
"North" 142143122
"North" 123122143
"North" 143144123
"North" 124123144
"North" 144145124
"East" 125124145
"East" 145146125
"East” 126125146
"East" 146147126
"East" 106126147
"East" 147127106
"East" 128127148
"East” 148149128
"East” 129128149
"East" 149150129
"South" 130129150
"South" 150151130
"South" 131130151
"South" 151152131
"South" 132131152
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"South" 152153132
"South" 133132153
"South" 153154133
"South" 134133154
"South" 154155134
"West" 135134155
"West" 155156135
"West" 136135156
"West" 156157136
"West" 137136157
"West" 157158137
"West" 138137158
"West" 158159138
"West" 139138159
"West" 159160139
"North" 140139160
"North" 160161 140
"North" 141140161
"North" 161162141
"North" 142141162
"North" 162163142
"North" 143142163
"North" 163164 143
"North" 144143164
"North" 164165 144
"North" 145144165
"North" 165166 145
"East" 146145166
"East" 166167146
"East" 147146167
"East" 167168147
"East" 127147168
"East" 168148127
"East” 149148169
"East" 169170149
"East" 150149170
"East" 170171150
"South" 151150171
"South" 171172151
"South" 152151172
"South" 172173152
"South" 153152173
"South" 173174153
"South" 154153174
"South" 174175154
"South" 155154175
"South" 175176 155
"West" 156155176
"West" 176177156
"West" 157156177
"West" 177178157
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"West" 158157178
"West" 178179158
"West" 159158179
"West" 179180159
"West" 160159180
"West" 180181160
"North" 161160181
"North" 181182161
"North" 162161182
"North" 182183162
"North" 163162183
"North" 183184 163
"North" 164163184
"North" 184185164
"North" 165164 185
"North" 185186 165
"North" 166 165186
"North" 186 187166
"East" 167166187
"East" 187188167
"East" 168167188
"East" 188189168
"East” 148168189
"East" 189169148
"East” 170169190
"East" 190191170
"East” 171170191
"East" 191192171
"South" 172171192
"South" 192193172
"South" 173172193
"South" 193194173
"South"174173194
"South"194195174
"South" 175174195
"South" 195196175
"South"176175196
"South" 196197176
"West" 177176197
"West" 197198177
"West" 178177198
"West" 198199178
"West" 179178199
"West" 199200179
"West" 180179200
"West" 200201180
"West" 181180201
"West" 201202181
"North" 182181202
"North" 202203182
"North" 183182203
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"North" 203204 183
"North" 184 183204
"North" 204205184
"North" 185 184205
"North" 205206 185
"North" 186 185206
"North" 206 207 186
"North" 187186207
"North" 207208 187
"East" 188187208
"East" 208209188
"East" 189188209
"East” 209210189
"East" 169189210
"East” 210190169
"East” 191190211
"East" 211212191
"East" 192191212
"East" 212213192
"South" 193192213
"South" 213214193
"South" 194193214
"South"214215194
"South" 195194215
"South" 215216195
"South" 196195216
"South” 216217196
"South" 197196217
"South"217218197
"West" 198197218
"West" 218219198
"West" 199198219
"West" 219220199
"West" 200199220
"West" 220221200
"West" 201200221
"West" 221222201
"West" 202201222
"West" 222223202
"North" 203202223
"North" 223224203
"North" 204 203 224
"North" 224225204
"North" 205 204 225
"North" 225226205
"North" 206 205 226
"North" 226 227206
"North" 207206 227
"North" 227228207
"North" 208207228
"North" 228229208
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END

"East" 209208229
"East" 229230209
"East" 210209230
"East" 230231210
"East" 190210231
"East" 231211190

"Zpos" 1 2 232
"Zpos" 2 3 232
"Zpos" 3 4 232
"Zpos" 4 5 232
"Zpos" 5 6 232
"Zpos" 6 7 232
"Zpos" 7 8 232
"Zpos" 8 9 232
"Zpos" 9 10 232

"Zpos" 10 11 232
"Zpos" 11 12 232
"Zpos" 12 13 232
"Zpos" 13 14 232
"Zpos" 14 15 232
"Zpos" 15 16 232
"Zpos" 16 17 232
"Zpos" 17 18 232
"Zpos" 18 19 232
"Zpos" 19 20 232
"Zpos" 20 21 232
"Zpos" 21 1 232
"Zneg" 211212233
"Zneg" 212213233

"Zneg" 213214233

"Zneg" 214215233
"Zneg" 215216233
"Zneg" 216217233
"Zneg" 217218233
"Zneg" 218219233
"Zneg" 219220233
"Zneg" 220221233
"Zneg" 221222233
"Zneg" 222223233
"Zneg" 223224233
"Zneg" 224225233
"Zneg" 225226233
"Zneg" 226227233
"Zneg" 227228233
"Zneg" 228229233
"Zneg" 229230233
"Zneg" 230231233
"Zneg" 231211233
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BEGIN surface_region
name = "topo_minus5m"
file_name = "topo_minus5m.ts"
# general infiltration rage for the regions
# undefined boundary name is "ground surface"
infiltration = 5.00e-08
BEGIN infiltration_region
# name Xmin Ymin Xmax Ymax rate [m/s]
# "SE_region" 1000 15040 1.e-03
# "NW_region" 0100 50 150 2.e-03
END
END

BEGIN borehole
name = "MIU-1_6"
origin =5488.83 -68629.36 -615.83
trend =0
plunge = 90
radius = 1.0
length = 33.2
BEGIN boundary_groups
all = "MIU-1_6"
END \
END

BEGIN borehole
‘name = "MIU-1_7"
origin =5488.83 -68629.36 -652.13
trend =0
plunge = 90
radius = 1.0
length = 51.3
BEGIN boundary_groups
all = "MIU-1_7"
END
END

BEGIN borehole
name = "MIU-1_8"
origin =5488.83 -68629.36 -731.33
trend =0
plunge = 90
radius = 1.0
length = 19.8
BEGIN boundary_groups
all = "MIU-1_8"
END
END

BEGIN borehole
name = "MIU-1_9"
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origin =5488.83 -68629.36 -754.23
trend =0
plunge = 90
radius = 1.0
length = 35.7
BEGIN boundary_groups
all = "MIU-1_9"
END
END

BEGIN borehole
name = "MIU-2_3.5"
origin = 5433.3 -68552.4 -620.25
trend =0
plunge =90
radius = 1.0
length = 23.5
BEGIN boundary_groups

all = "MIU-2_3.5"

END

END

BEGIN borehole
name = "MIU-2_9"
origin = 5433.3 -68552.4 -747.85
trend =-0
plunge = 90
radius = 1.0
length = 8.3
BEGIN boundary_groups
all = "MIU-2_9"
END
END

BEGIN borehole
name = "MIU-2 10"
origin = 5433.3 -68552.4 -757.05
trend =0
plunge = 90
radius = 1.0
length = 31.2
BEGIN boundary_groups

all = "MIU-2_10"

END

END

BEGIN borehole
name = "MIU-3_5"
origin = 5340.23 -68445.29 -461.73
trend =0
plunge = 90
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radius = 1.0
length = 31.4
BEGIN boundary_groups
all = "MIU-3_5"
END
END

BEGIN borehole
name = "MIU-3_6"
origin = 5340.23 -68445.29 -494.63
trend = 0
plunge = 90
radius = 1.0
length = 55.4
BEGIN boundary_groups
all = "MIU-3_6"
END
END

BEGIN borehole
name = "MIU-3 7"
origin = 5340.23 -68445.29 -551.53
trend = 0
plunge = 90
radius = 1.0
length = 50.3
BEGIN boundary_groups
all = "MIU-3_7"
END
END

BEGIN borehole
name = "MIU-3_8"
origin = 5340.23 -68445.29 -646.23
trend =0
plunge = 90
radius = 1.0
length = 64.8
BEGIN boundary_groups
all = "MIU-3 8"
END
END
BEGIN mesh_header
mafic_header = "maf header”
outer_boundary = "Flow Boundary"
ground_surface = "topo_minus5m"
BEGIN inner_boundary
"MIU-1_6" "MIU-1_7" "MIU-1_8" "MIU-1_9"
"MIU-2_3.5" "MIU-2_9" "MIU-2_10" '
"MIU-3_5" "MIU-3_6" "MIU-3_7" "MIU-3_8"
END
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initial_head = "init H"
initial_flux = "init_Q"
END

BEGIN flow_boundary
name = "Flow Boundary"
region_type = polyhedron
region_name = "Outer_Bound"
END

BEGIN flow_boundary
name = "MIU-1_6"
region_type = borehole
region_name = "MIU-1_6"
END

BEGIN flow_boundary
name = "MIU-1_7"
region_type = borehole
region_name = "MIU-1_7"
END

BEGIN flow_boundary
name = "MIU-1_§"
region_type = borehole
region_name = "MIU-1_8"
END

BEGIN flow_boundary
name = "MIU-1_9"
region_type = borehole
region_name = "MIU-1_9"
END

BEGIN flow_boundary
name = "MIU-2_3.5"
region_type = borehole
region_name = "MIU-2_3.5"
END

BEGIN flow_boundary
name = "MIU-2_9"
region_type = borehole
region_name = "MIU-2_9"

END

BEGIN flow_boundary
name = "MIU-2_10"
region_type = borehole
region_name = "MIU-2_10"
END
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BEGIN flow_boundary
name = "MIU-3 5"
region_type = borehole
region_name = "MIU-3_5"

END

BEGIN flow_boundary
name = "MIU-3_6"
region_type = borehole
region_name = "MIU-3_6"

END

BEGIN flow_boundary
name = "MIU-3_7"
region_type = borehole
region_name = "MIU-3_7"

END

BEGIN flow_boundary
name = "MIU-3_8"
region_type = borehole
region_name = "MIU-3_8"

END
BEGIN mafic_parameter
name = "maf_par"
proj = .7900
output_type = 0
iplot = 0
ielem = 1
restart = 1
mtype = 1
itrans = 0
b = 0
tolerance = 1.0e-10
iteration_no = 4000
END

BEGIN mafic_header
name = "maf_header"
mafic_namelist = "maf_namelist
mafic_parameter = "maf_par”
mafic_Title = "MIU model"
BEGIN time_step
#time output flag nSteps
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1001

2001

4001

6001

8001

1000

1500

2000

2500

3000

3500

4000

4500

5000

10000
15000
20000
25000
30000
35000
40000
45000
50000
55000
60000
65000
70000
75000
80000
85000
50000
95000
100000 1
110000 1
120000 1
130000 1
140000 1
150000 1
160000 1
170000 1
180000 1
190000 1
200000 1
210000 1
220000 1
230000 1
240000 1
250000 1
260000 1
270000 1
280000 1

= e e pes bl b e b e e b el e e e e bl fed ek bk bl e i ped el e ek ek el e e

HMHHH’—IHH)—IH.—AHHHH)—D)—AH’—AH)—A)—A)—A)—I)—A)—I)—IHpﬂHHHHHH)—AH)—lH)—IH)ﬂHﬂHH
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250000 1
300000 1
310000 1
320000 1
330000 1
340000 1
350000 1
360000 1
370000 1
380000 1
390000 1
400000 1
410000 1
420000 1
430000 1
440000 1
450000 1
460000 1
470000 1
480000 1
490000 1
500000 1
510000 1
520000 1
530000 1
540000 1
550000 1
560000 1
570000 1
580000 1
590000 1
600000 1
610000 1
620000 1
630000 1
640000 1
650000 1
660000 1
670000 1
680000 1
690000 1
700000 1
710000 1
720000 1
730000 1
740000 1
750000 1
760000 1
770000 1
780000 1
790000 1

HHHHH)—!'—d)—l'—lp—l)—t)——l)—l)—l)—k)—k)—lp—&p—lp—a;—‘)—a)—dpﬂ)—l)—dp—d;—l’_ﬂy_}p—l)—dHHH)—A)—AHHHHHH)—IHHHHHHH
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800000 1
810000 1
820000 1
830000 1
840000 1
850000 1
860000 1
870000 1
880000 1
890000 1
900000 1
910000 1
920000 1
930000 1
940000 1
950000 1
960000 1
970000 1
980000 1
990000 1
1000000
1010000
1020000
1030000
1040000
1050000
1060000
1070000
1080000
1090000
1100000
1110000
1120000
1130000
1140000
1150000
1160000
1170000
1180000
1190000
1200000
1210000
1220000
1230000
1240000
1250000
1260000
1270000
1280000
1290000
1300000

HHD—*P—‘HHHHHHHP—*HHHHP—‘H)—!D—"—Ib—ib—lr—'b—lb—lr—lHHHHHHHD—*HHH)—‘HHHHHHHHHHHH

i e I I I R T T S o S G Gy U U U U U U T U
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1310000 1 1
1320000 1 1
1330000 1 1
1340000 1 1
1350000 1 1
1360000 1 1
1370000 1 1
1380000 1 1
1390000 1 1
1400000 1 1
1410000 1 1
1420000 1 1
1430000 1 1
1440000 1 1
1450000 1 1
1460000 1 1
1470000 1 1
1480000 1 1
1490000 1 1
1500000 1 1
1510000 1 1
1520000 1 1
1530000 1 1
1540000 1 1
1550000 1 1
1560000 1 1
1570000 1 1
1580000 1 1
1590000 1 1
1600000 1 1
1610000 1 1
1620000 1 1
1630000 1 1
1640000 1 1
1650000 1 1
1660000 1 1
1670000 1 1
1680000 1 1
1690000 1 1
1700000 1 1
1710000 1 1
1720000 1 1
1730000 1 1
1740000 1 1
END
END

BEGIN mafic_namelist
name = "maf namelist"
IPART = 2000
debug=F
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END

2.2.9 topo_minusSm.ts (condensed version)

GOCAD TSurf 1

HEADER {

name:topo_minus5m
*solid*color:0.498039 0.313725 1 1

}
GEOLOGICAL_TYPE Surface

VRTX 1 3000 -71500 139.1765
VRTX 2 3050.505 -71500 141.2075
VRTX 3 3101.01 -71500 142.1691
VRTX 4 3151.515 -71500 141.4777
VRTX 5 3202.02 -71500 140.8799
VRTX 6 3252.525 -71500 141.0751
VRTX 7 3303.03 -71500  142.1664
VRTX 8 3353.535 -71500 141.7303
VRTX 9 3404.04 -71500 141.6742

VRTX 10 3454.545 -71500 144.04
...see file for complete listing of vrtx
VRTX 12990 7494.95-65000 284.1359

VRTX 12991 7545.455
VRTX 12992 7595.959
VRTX 12993 7646.465
VRTX 12994 7696.97-65000 319.0682
VRTX 12995 7747.475
VRTX 12996 7797.98-65000 324.9285
VRTX 12997 7848.485
VRTX 12998 7898.99-65000 332.819
VRTX 12999 7949.495

VRTX 13000 8000

-65000 291.4009
-65000 302.9001
-65000 317.5114

-65000 319.9323

-65000 329.3326

-65000 338.1993

TRGL 401 405 5
TRGL 5 1 401
TRGL 405 409 9
TRGL 9 5 405
TRGL 409 413 13
TRGL 13 9 409
TRGL 413 417 17
TRGL 17 13 413
TRGL 417 421 21
TRGL 21 17 417

...see file for complete listing of trgl

TRGL 12981 12985 12585
TRGL 12585 12581 12981
TRGL 12985 12989 12589
TRGL 12589 12585 12985
TRGL 12989 12993 12593
TRGL 12593 12589 12989
TRGL 12993 12997 12597

-65000 343.6476
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TRGL 12597 12593 12993
TRGL 12996 13000 12600
TRGL 12600 12596 12996

2.3 Edmesh Files

Several set files are used by Edmesh to set element and fracture properties, set fault region
properties, and set initial head. Edmesh can also be used to set parameters to calibrate the model.
Since edmesh set files are used to set element and fracture properties, the set files vary between
models. Set files for the Flow Barrier model include set_prop.set to set element and fracture
prbperties (Section 2.3.1), set_tsukiS.set to set the Tsukiyoshi fault properties in the sediments
(Section 2.3.2), and set_tsukiG.set to set the Tsukiyoshi fault properties in the granite (Section
2.3.3). The Taisei model includes the set file set_prop.set to set element properties (Section
2.3.4). Set files for the MIU-4 Model include set_prop.set to set element and fracture properties
(Section 2.3.5), set_tsukiS.set to set the Tsukiyoshi fault properties in the sediments (Section

2.3.6), set_tsukiG.set to set the Tsukiyoshi fault properties in the granite (Section 2.3.7).

The edmesh set file used to set initial head values is used for all models, the file is named
set_head_bound.set (see Section 2.3.8). This set file calls an additional sampling file,
headbound.sab, that contains head values at boundary nodes. The sab file headbound.sab is

detailed in Section 2.3.9.

When setting fracture properties within Edmesh set files, a sab file is needed to define the
properties that will be used within the mesh. The file prop.sab is used to definite the three
properties transmissivity, storativity, and aperture for the MIU models. Section 2.3.10 contains

the file prop.sab.

The Flow Barrier model uses a GoCad surface file to define the fault location within the
sediments. This surface file is called from set_tsukiS.set in the Flow Barrier tests. The surface

file, tsuki_wgran.ts, is detailed in Section 2.3.11.

2.3.1 Flow Barrier set prop.set

1 [ input type ]
TestName
assign matrix properties and fracture properties
4 [ Assign matrix element properties ]

-73-



JNC TJ8440 2003 —005

[ Assign Hydraulic Conductivity ]

[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm, 4=Corr]
[ Log_mean, Log_std_dev ]

[ All 3-D space ]

[ Assign matrix element properties ]

[ Assign Storage ]

[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm, 4=Corr]

3.3000E-04 2.0000E-04 [ Xmean, Xstd_dev ]

1
2

prop

N = O\ =

t
NNO\HNH(&P
—

o
o

1.0

3

d

.000 0.5000 0.000

MNWWRNMNFRPWWNAEWRERNDOANNREREWRERSNDANDNDPAW

[ All 3-D space ]
[ Assign fracture properties ]

[ Assign fracture property # ]

[ model option ]

[ 1=elements, 2=fractures ]

[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm ]
[ Log_mean, Log_std_dev ]

[ Fracture sets |

[ Frac. Set Range = Tsukiyoshi fault ]

[ Assign fracture properties ]

[ Assign fracture property # ]

[ model option ]

[ 1=elements, 2=fractures ]

[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm ]
[ Log_mean, Log_std_dev ]

[ Fracture sets ] :

[ Frac. Set Range = all stochastic fractures]

[ Assign fracture properties ]

[ Assign fracture property # ]

[ model option ]

[ 1=clements, 2=fractures ]

[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm ]

.0000E-04 1.0000E-11 [ Xmean, Xstd_dev ]

[ Fracture sets ]

[ Frac. Set Range = Tsukiyoshi fault ]

[ Assign fracture properties ]

[ Assign fracture property # ]

[ model option ]

[ 1=elements, 2=fractures ]

[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm ]

.0000E-04 2.0000E-04 [ Xmean, Xstd_dev ]

[ Fracture sets ]
[ Frac. Set Range = all stochastic fractures]
[ Assign fracture properties }
[ Assign fracture property # |
[ model option ]
[ Correlate to facture property # ]
[ Xo, bX, eX ]
[ All 3-D space ]
[ Refine, merge or grout fracture meshes ]
[ Merge ]
[ Remove floator ]
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1.0000E-03 [ Minimum D ]

7 [Run]

34561 [ seed ]

0.100E-11 0.100E+00 [ min, max of Transmissivity ]
0.100E-11 0.100E+00 [ min, max of Storativity ]
0.100E-06 0.100E+00 [ min, max of Aperture ]

2.3.2 Flow Barrier set tsukiS.set

1 [ input type ]
TestNameA [ input file name ]
reduce T of matrix adjacent to Tsukiyoshi fault
5 [ Create flow barrier zone in matrix elements ]
20.00 [ matrix zone thickness ]
1.0000E-03 [ conductance reducing factor]
tsuki_wgran
tsuki
7 [ Run]
12345 [ seed ]

2.3.3 Flow Barrier set tsukiG.set

1 [ input type ]
TestNameB [ input file name ]
tsuki fault granite T
2 [ Assign fracture properties ]
prop [ SAB input filename ]
[ Assign fracture property # ]
[ model option ]
[ 1=elements, 2=fractures ]
[ 1=LogN_arith, 2=LogN_logSpace, 3=LogUnifm ]
.000 -5.000 0.000 [ Xo, bX, eX ] '
[ Fracture sets ]
3 [ Frac. Set Range ]
[ Assign fracture property # |
[ Assign fracture property # ]
[ model option - linear correlation]
[ Correlate to facture property # ]
.000 1.0000E-04  0.000 [ Xo, bX, eX ]
[ Intersectional zone ]
[ 1-Inside 2-Outside ]
[zone defined by 1- Frac #, 2- set# ]
[frac. or set # ]
.000E+01 [ Xzone thickness ]
[ Fracture sets ]
4 [ Frac. set Range ]
[{Run]
56678 [ seed ]
0.100E-11 0.100E+00 [ min, max of Transmissivity ]

NPAE WP PR R0 AR DN WOWNOY -
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4004.33-69680.3 -600 257.4810
4005.58-69686.1 -600 25747 0
4010.1 -69706.9 -600 254.8980
4010.1 -66276.3 -600 347.7840
4026.33-66275.9 -600  349.7030
4049.27-69887.6 -600 232.8660
4060.08-69937.5 -600 232.0270
4092.96-70089.1 -600 212.2480
4115.83-70194.6  -600  190.9420
4130 -70910 -600 129.7760
4130 -70895.3 -600 129.25 0
4130 -70813.4 -600 131.9350
4130 -70693.8 -600 136.52 0
4130 -70611.9 -600 142.5860
4130 -70492.3 -600 154.2450
4130 -70410.3 -600 161.84 0
4130 -70290.7 -600 180.0170
4130 -70260 -600  183.9050
4191.26-70895.3 -600 129.2170
4208.09-70891.3 -600 129.34 0
4212.12-70890.4 -600 129.3970
4212.12-66271 -600  364.2770
4223.16-66270.7 -600  364.2260
4250 -66270 -600  363.9090
42579 -66259.7 -600 363.7 0
4325.59-66171.3 -600 357.4840
4371.05-70852.4 -600 130.4060
4412.33-66058.1  -600 364.5410
4413.12-66057.1 -600 364.5010
4414.14-70842.1 -600 130.5540
4414.14-66055.8 -600 364.6120
4500.64-65942.9 -600 360.9560
4534.01-70813.4 -600 136.17 0
4566.77-65856.6  -600  357.5470
4588.17-65828.7 -600 357.5450
4616.16-70793.7 -600 136.3490
4616.16-65792.1 -600  360.7560
4675.69-657144 -600 370.4910
4696.97-70774.4 -600 140.39 0
4721.2 -65655 -600 372.7870
4763.22-65600.2 -600  369.2430
4818.18-70745.4 -600 136.1680
4818.18-65528.5 -600 368.9210
4840 -65500 -600  364.5540
4859.93-70735.5 -600 136.5840
4872.12-65507.3 -600  360.6770
5020.2 -70697.1 -600 135.6470
5020.2 -65541 -600  358.1240
5022.89-70696.5 -600  135.6210
5034.11-70693.8 -600 136.0370
5050 -70690 -600 137.4670
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5061.98-70693.8 -600
5068.51-70695.9  -600
5133.78-65566.8 -600
5222.22-70744.6  -600
5222.22-65586.9 -600
5296.87-70768.3  -600
5395.44-65626.3 -600

137.3630
137.7640
349.6960
147.1980
346.9980
142.2290
329.8540

5411.69-65630 -600  327.1880

5424.24-70808.7 -600
5424.24-65635.6  -600

137.0690

324.9750 -

5460 -70820 -600 137.7790
5467.33-65655 -600  332.9370

5623.32-70892.4  -600
5626.26-70893.7 -600
5626.26-65726.6  -600
5629.94-70895.4 -600
5756.85-65785.3  -600
5828.28-70983.3  -600
5828.28-65817.5  -600
5915.22-65856.6  -600
5986.95-71053.6  -600
6030.3 -71072.9 -600
6030.3 -65908.4 -600
6084.5 -71096.9 -600
6124.86-65950.9  -600
6232.32-71162.4  -600
6232.32-65999.3  -600
6350.58-71214.9  -600
6363.11-66058.1 -600

141.1340
141.2730
349.0850
141.3030
327.7440
143.7290
308.4980
323.3860
142.3070
141.53%0
344.2660
141.3460
347.9320
142.5540
346.3550
143.4610
335.9340

6411.69-66080 -600 328.3070
6434.34-71252 -600  144.1420

6434.34-66094.4  -600

32434 0

6520 -71290 -600  145.9150
6534.44-66158 -600 318.9420

6558.99-71221.3  -600
6629.52-71096.9 -600
6631.99-71092.5 -600
6636.36-71084.8  -600
6636.36-66222.8 -600
6694.46-66259.7  -600
6705 -70963.8 -600
6743.83-70895.3  -600
6778 -70835.1 -600
6838.38-70728.6  -600
6838.38-66351.1  -600
6851 -70706.4 -600
6858.14-70693.8  -600

146.05 0
142.9870
143.0470
143.0520
306.7930
301.3450
144.1820
14355 0
143.7770
145.1170
276.8180
145.5950
145.4870

6900 -70620 -600 146.7940

6975.95-70629.5  -600
7011.64-66461.2  -600
7040.4 -70637.6 -600

146.4340
273.8950
146.54 0
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7040.4 -66479.5
7090.87-66511.6
7206.9 -70658.4

7220 -70660 -600
7230 -66600 -600

7242.42-70508.6
7242.42-66627.2
7244.54-70494.4
7244.85-70492.3
7258.7 -66662.8
7270.55-70318.8
7272.35-66692.7
7274.71-70290.7
7296.57-70143.2
7304.57-70089.1
7322.58-69967.6
7334.43-69887.6

7340 -69850 -600

7350.84-66864.3

7365.71-69809 -600

7441.75-67063.2

7442.95-69686 -600

7442.98-67065.9
7443.52-69685.1
7444.44-69683.7
7444.44-67069.1
7521.33-69561.2
7535.12-67267.4

7550 -67300 -600

7569.5 -69484.5
7599.14-69437.3

7610 -69420 -600

7622.94-69282.9
7624.97-69261.5
7641.98-69081.4
7642.37-69077.3
7646.47-69033.9
7646.47-67434.2
7659.76-68893.1
7661.02-68879.8

7671.46-67469 -600

7677.16-68708.9
7680.05-68678.3
7694.55-68524.7
7699.09-68476.7
7711.95-68340.5
7718.12-68275.2
7729.35-68156.3
7734.82-67557.1
7737.16-68073.6
7746.74-67972.1

-600  271.1840
-600  262.5190
-600  146.7660
146.5150
23251 0
-600 146.5110
-600  229.0920
600  146.6210
-600  146.5020
600  229.5130
-600  173.8190
-600  230.1930
-600  174.6610
-600  224.3140
-600  243.4760
-600  238.8330
600 239.9190
233.0460
-600  240.7960
224.1320
-600  274.6460
268.3440
-600  275.0930
-600  268.61 0
-600  268.62 0
-600  275.8410
-600  245.5990
-600  315.7890
320.5690
-600  262.4770
-600  262.9310
265.8020
-600  278.0260
-600  282.8790
-600  289.8010
-600  289.1590
-600  294.5030
-600  339.4150
-600  307.5240
600  307.9370
344.9940
-600  293.9520
-600  296.0410
-600  301.4550
-600  308.4180
-600  311.1710
-600  312.7650
-600  318.1260
600  342.3670
-600  319.4930
-600  323.5310

- 132~



JNC TJ8440 2003 —005

7756.19-67872.1 -600
7764.14-67787.9  -600
7775.23-67670.5 -600

339.6720
347.16 0
337.7020

7780 -67620 -600  340.2130
3580 -66560 -400 317.3970

3581.6 -66638.4 -400
3582.1 -66662.8 -400
3585.8 -66844.1 -400
3586.21-66864.3  -400

320.4120
323.9270
336.8710
339.5260

3590 -67050 -400  346.0430

3590 -67049.9 -400
3590.24-67065.9 -400
3593.08-67254.5 -400
3593.27-67267.4  -400
3596.16-67459.1  -400

346.0490
345.3340
331.2250
330.2410
332.9960

3596.31-67469 -400  333.4230

3599.24-67663.7 -400
3599.34-67670.5 -400
3600 -67714.3 -400
3606.06-67745.1  -400
3606.06-67670.5 -400

320.0490
319.6920
320.4850
320.8930
319.5130

3606.06-67469 -400  333.3230

3606.06-67267.4  -400
3606.06-67065.9 -400
3606.06-66864.3 -400
3606.06-66662.8 -400
3606.06-66534.8 -400
3631.11-67872.1  -400
3637.24-67903.2  -400
3643.55-66498.6  -400
3670.85-68073.6  -400
3682.29-66461.2  -400
3686.72-68154.1 -400
3710.6 -68275.2 -400

330.4840
345.6160
338.2690
323.8720
319.2250
31747 0
316.7320
321.0730
296.4110
325.5460
292.8270
269.9160

3736.2 -68405 -400 271.1780

3746.21-66399.5  -400
3750.34-68476.7 -400
3785.68-68655.9 -400
3790.09-68678.3 -400
- 3808.08-68769.6 -400
3808.08-66339.8 -400

340.2620
273.9510
280.5960
282.7690
289.3930
341.4920

3820 -68830 -400 292.9440

3830.8 -68879.8 -400
3837.08-68908.8 -400
3848.88-66300.4 -400

295.7610
293.5570
342.0660

3870 -66280 -400  343.4050

3874.5.-69081.4 -400

270.5680

3892.83-69166 -400 269.06 0
3918.19-69283 400  270.5210

3948.58-69423.1  -400
3961.88-69484.5 -400

274.6530
267.0230
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JNC TJ8440 2003 —005

4004.33-69680.3
4005.58-69686.1
4010.1 -69706.9
4010.1 -66276.3
4026.33-66275.9
4049.27-69887.6
4060.08-69937.5
4092.96-70089.1
4115.83-70194.6

4130 -70910 -400

4130 -70895.3
4130 -70813.4
4130 -70693.8
4130 -70611.9
4130 -70492.3
4130 -70410.3
4130 -70290.7

4130 -70260 -400

4191.26-70895.3
4208.09-70891.3
4212.12-70890.4

4212.12-66271 -400

4223.16-66270.7

4250 -66270 -400

4257.9 -66259.7
4325.59-66171.3
4371.05-70852.4
4412.33-66058.1
4413.12-66057.1
4414.14-70842.1
4414.14-66055.8
4500.64-65942.9
4534.01-70813.4
4566.77-65856.6
4588.17-65828.7
4616.16-70793.7
4616.16-65792.1
4675.69-65714.4
4696.97-70774.4

4721.2 -65655 -400

4763.22-65600.2
4818.18-70745.4
4818.18-65528.5

4840 -65500 -400

4859.93-70735.5
4872.12-65507.3
5020.2 -70697.1

5020.2 -65541 -400

5022.89-70696.5
5034.11-70693.8

5050 -70690 -400

-400  257.4810
400  257.47 0
400  254.8980
-400  347.7840
-400  349.7030
400  232.8660
400 232.0270
400  212.2480
-400  190.9420
129.7760
400 129.25 0
400  131.9350
400 136.52 0
400  142.5860
400  154.2450
400 161.84 0
-400  180.0170
183.9050
400  129.2170
400  129.34 0
400 129.3970
364.2770
-400  364.2260
363.9090
400 363.7 0
-400  357.4840
400  130.4060
400  364.5410
400  364.5010
400  130.5540
400  364.6120
400  360.9560
-400 13617 0
400  357.5470
400  357.5450
400  136.3490
-400  360.7560
400  370.4910
-400 140.39 0
372.7870
400  369.2430
400  136.1680
-400  368.9210
364.5540
400  136.5840
-400  360.6770
400  135.6470
358.1240
-400  135.6210
400  136.0370
137.4670
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JNC TJ8440 2003 —005

5061.98-70693.8
5068.51-70695.9
5133.78-65566.8
5222.22-70744.6
5222.22-65586.9
5296.87-70768.3
5395.44-65626.3

5411.69-65630 -400

5424.24-70808.7
5424.24-65635.6

5460 -70820 -400
5467.33-65655 -400

5623.32-70892.4
5626.26-70893.7
5626.26-65726.6
5629.94-70895.4
5756.85-65785.3
5828.28-70983.3
5828.28-65817.5
5915.22-65856.6
5986.95-71053.6
6030.3 -71072.9
6030.3 -65908.4
6084.5 -71096.9
6124.86-65950.9
6232.32-71162.4
6232.32-65999.3
6350.58-71214.9
6363.11-66058.1

6411.69-66080 -400
6434.34-71252 -400

6434.34-66094.4

6520 -71290 -400
6534.44-66158 -400

6558.99-71221.3
6629.52-71096.9
6631.99-71092.5
6636.36-71084.8
6636.36-66222.8
6694.46-66259.7
6705 -70963.8
6743.83-70895.3
6778 -70835.1
6838.38-70728.6
6838.38-66351.1
6851 -70706.4
6858.14-70693.8

6900 -70620 -400

6975.95-70629.5
7011.64-66461.2
7040.4 -70637.6

-400 137.3630
-400 137.7640
-400  349.6960
-400 147.1980
-400  346.9980
-400 142.2290
-400  329.8540
327.1880
-400  137.0690
-400  324.9750
137.7790
332.9370
-400 141.1340
-400 141.2730
-400  349.0850
-400  141.3030
-400 327.7440
-400  143.7290
-400  308.4980
-400  323.3860
-400  142.3070
-400  141.5390
-400  344.2660
-400  141.3460
-400  347.9320
-400  142.5540
-400  346.3550
-400 143.4610
-400  335.9340
328.3070
144.1420
-400 32434 0
145.9150
318.9420
-400 146.05 O
-400  142.9870
-400 143.0470
-400  143.0520
-400  306.7930
-400  301.3450
-400 144.1820
-400 14355 0
-400 143.7770
-400  145.1170
-400 276.8180
-400  145.5950
-400  145.4870
146.7940
-400 146.4340
-400 273.8950
-400 146.54 0

-135-



JNC TJ8440 2003005

7040.4 -66479.5
7090.87-66511.6
7206.9 -70658.4

7220 -70660 -400
7230 -66600 -400

7242.42-70508.6
7242.42-66627.2
7244.54-70494.4
7244.85-70492.3
7258.7 -66662.8
7270.55-70318.8
7272.35-66692.7
7274.71-70290.7
7296.57-70143.2
7304.57-70089.1
7322.58-69967.6
7334.43-69887.6

7340 -69850 -400

7350.84-66864.3

7365.71-69809 -400

7441.75-67063.2

7442.95-69686 -400

7442.98-67065.9
7443.52-69685.1
7444.44-69683.7
7444.44-67069.1
7521.33-69561.2
7535.12-67267.4

7550 -67300 -400

7569.5 -69484.5
7599.14-69437.3

7610 -69420 -400

7622.94-69282.9
7624.97-69261.5
7641.98-69081.4
7642.37-69077.3
7646.47-69033.9
7646.47-67434.2
7659.76-68893.1
7661.02-68879.8

7671.46-67469 -400

7677.16-68708.9
7680.05-68678.3
7694.55-68524.7
7699.09-68476.7
7711.95-68340.5
7718.12-68275.2
7729.35-68156.3
7734.82-67557.1
7737.16-68073.6
7746.74-67972.1

400  271.1840
-400  262.5190
-400  146.7660
146.5150
232.51 0
400 146.5110
400  229.0920
400 146.6210
-400  146.5020
400  229.5130
400 173.8190
400 230.1930
400  174.6610
400 2243140
400  243.4760
-400  238.8330
400  239.9190
233.0460
400 240.7960
224.1320
400 274.6460
268.3440
400 275.0930
-400  268.61 0
-400  268.62 0
-400  275.8410
400  245.5990
400  315.7890
320.5690
400 262.4770
400 262.9310
265.8020
400  278.0260
400 282.8790
-400  289.8010
400  289.1590
400  294.5030
400 339.4150
-400  307.5240
-400  307.9370
344.9940
1400 293.9520
400  296.0410
-400  301.4550
400  308.4180
-400  311.1710
-400  312.7650
400  318.1260
400 3423670
-400  319.4930
400 323.5310
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JNC TJ8440 2003 — 005

7756.19-67872.1
7764.14-67787.9
7775.23-67670.5

7780 -67620 -400
3580 -66560 -200

3581.6 -66638.4
3582.1 -66662.8
3585.8 -66844.1
3586.21-66864.3

3590 -67050 -200

3590 -67049.9
3590.24-67065.9
3593.08-67254.5
3593.27-67267.4
3596.16-67459.1

3596.31-67469 -200

3599.24-67663.7
3599.34-67670.5
3600 -67714.3
3606.06-67745.1
3606.06-67670.5

3606.06-67469 -200

3606.06-67267.4
3606.06-67065.9
3606.06-66864.3
3606.06-66662.8
3606.06-66534.8
3631.11-67872.1
3637.24-67903.2
3643.55-66498.6
3670.85-68073.6
3682.29-66461.2
3686.72-68154.1
3710.6 -68275.2

3736.2 -68405 -200

3746.21-66399.5
3750.34-68476.7
3785.68-68655.9
3790.09-68678.3
3808.08-68769.6
3808.08-66339.8

3820 -68830 -200

3830.8 -68879.8
3837.08-68908.8
3848.88-66300.4

3870 -66280 -200

3874.5 -69081.4

3892.83-69166 -200
3918.19-69283 -200

3948.58-69423.1
3961.88-69484.5

400  339.6720
400 347.16 0
-400  337.7020
340.2130
317.3970
200 320.4120
200 323.9270
200  336.8710
200 339.5260
346.0430
200  346.0490
200 345.3340
200 331.2250
200 330.2410
200 332.9960
333.4230
200 320.0490
200 319.6920
200 320.4850
-200  320.8930
200 319.5130
333.3230
200 330.4840
200 345.6160
200  338.2690
200 323.8720
200 319.2250
200 31747 0
200 316.7320
200  321.0730
200 296.4110
200 325.5460
200 292.8270
200 269.9160
271.1780
200 340.2620
200 273.9510
-200  280.5960
200  282.7690
200 289.3930
200 341.4920
292.9440
200 295.7610
200 293.5570
200 342.0660
343.4050
200 270.5680
269.06 0
270.5210
200 274.6530
200 267.0230
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JNC TJ8440 2003 —005

4004.33-69680.3 -200 257.4810
4005.58-69686.1 -200 257.47 0
4010.1 -69706.9 -200 254.8980
4010.1 -66276.3 -200 347.7840
4026.33-66275.9 -200 349.7030
4049.27-69887.6  -200 232.8660
4060.08-69937.5 -200 232.0270
4092.96-70089.1 -200 212.2480
4115.83-70194.6  -200  190.9420
4130 -70910 -200 129.7760
4130 -70895.3 -200 129.25 0
4130 -70813.4 -200 131.9350
4130 -70693.8 -200 136.52 0
4130 -70611.9 -200 142.5860
4130 -70492.3 -200 154.2450
4130 -704103 -200 161.84 0
4130 -70290.7 -200 180.0170
4130 -70260 -200 183.9050
4191.26-70895.3 -200 129.2170
4208.09-70891.3 -200 129.34 0
4212.12-70890.4 -200 129.3970
4212.12-66271 -200 364.2770
4223.16-66270.7 -200 364.2260
4250 -66270 -200  363.9090
42579 -66259.7 -200 363.7 0
4325.59-66171.3 -200 357.4840
4371.05-70852.4 -200 130.4060
4412.33-66058.1 -200 364.5410
4413.12-66057.1 -200 364.5010
4414.14-70842.1 -200 130.5540
4414.14-66055.8 -200 364.6120
4500.64-65942.9 -200 360.9560
4534.01-70813.4 -200 136.17 0
4566.77-65856.6  -200  357.5470
4588.17-65828.7 -200 357.5450
4616.16-70793.7 -200 136.3490
4616.16-65792.1 -200 360.7560
4675.69-65714.4 -200 370.4910
4696.97-70774.4 -200 140.39 0
4721.2 -65655 -200  372.7870
4763.22-65600.2 -200  369.2430
4818.18-70745.4 -200 136.1680
4818.18-65528.5 -200 368.9210
4840 -65500 -200 364.5540
4859.93-70735.5 -200 136.5840
4872.12-65507.3 -200 360.6770
5020.2 -70697.1 -200 135.6470
©5020.2 -65541 -200 358.1240
5022.89-70696.5 -200 135.6210
5034.11-70693.8 -200 136.0370
5050 -70690 -200 137.4670
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JNC TJ8440 2003 — 005

5061.98-70693.8
5068.51-70695.9
5133.78-65566.8
5222.22-70744.6
5222.22-65586.9
5296.87-70768.3
5395.44-65626.3

5411.69-65630 -200

5424.24-70808.7
5424.24-65635.6

5460 -70820 -200
5467.33-65655 -200

5623.32-70892.4
5626.26-70893.7
5626.26-65726.6
5629.94-70895.4
5756.85-65785.3
5828.28-70983.3
5828.28-65817.5
5915.22-65856.6
5986.95-71053.6
6030.3 -71072.9
6030.3 -65908.4
6084.5 -71096.9
6124.86-65950.9
6232.32-71162.4
6232.32-65999.3
6350.58-71214.9
6363.11-66058.1

6411.69-66080 -200
6434.34-71252 -200

6434.34-66094.4

6520 -71290 -200
6534.44-66158 -200

6558.99-71221.3
6629.52-71096.9
6631.99-71092.5
6636.36-71084.8
6636.36-66222.8
6694.46-66259.7
6705 -70963.8
6743.83-70895.3
6778 -70835.1
6838.38-70728.6
6838.38-66351.1
6851 -70706.4
6858.14-70693.8

6900 -70620 -200

6975.95-70629.5
7011.64-66461.2
7040.4 -70637.6

-200  137.3630
-200 137.7640
-200  349.6960
-200 147.1980
-200  346.9980
-200  142.2290
-200  329.8540
327.1880
-200  137.0690
-200  324.9750
137.7790
332.9370
-200  141.1340
-200  141.2730
-200  349.0850
-200  141.3030
-200  327.7440
-200  143.7290
-200  308.4980
-200  323.3860
-200  142.3070
-200  141.5390
-200  344.2660
-200  141.3460
-200  347.9320
-200  142.5540
-200  346.3550
-200  143.4610
-200  335.9340
328.3070
144.1420
<200 32434 0
145.9150
318.9420
-200  146.05 0
-200  142.9870
-200 143.0470
-200  143.0520
-200  306.7930
-200  301.3450
-200  144.1820
-200 143550
-200  143.7770
<200  145.1170
-200 276.8180
-200  145.5950
-200  145.4870
146.7940
-200 146.4340
-200 273.8950
-200 14654 0
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JNC TJ8440 2003 —005

7040.4 -66479.5
7090.87-66511.6
7206.9 -70658.4

7220 -70660 -200
7230 -66600 -200

7242.42-70508.6
7242.42-66627.2
7244.54-70494.4
7244.85-70492.3
7258.7 -66662.8
7270.55-70318.8
7272.35-66692.7
7274.71-70290.7
7296.57-70143.2
7304.57-70089.1
7322.58-69967.6
7334.43-69887.6

7340 -69850 -200

7350.84-66864.3

7365.71-69809 -200

7441.75-67063.2

7442.95-69686 -200

7442.98-67065.9
7443.52-69685.1
7444.44-69683.7
7444.44-67069.1
7521.33-69561.2
7535.12-67267.4

7550 -67300 -200

7569.5 -69484.5
7599.14-69437.3

7610 -69420 -200

7622.94-69282.9
7624.97-69261.5
7641.98-69081.4
7642.37-69077.3
7646.47-69033.9
7646.47-67434.2
7659.76-68893.1
7661.02-68879.8

7671.46-67469 -200

7677.16-68708.9
7680.05-68678.3
7694.55-68524.7
7699.09-68476.7
7711.95-68340.5
7718.12-68275.2
7729.35-68156.3
7734.82-67557.1
7737.16-68073.6
7746.74-67972.1

-200 271.1840
-200 262.5190
-200  146.7660
146.5150
23251 0
-200 146.5110
-200  229.0920
-200  146.6210
-200  146.5020
-200  229.5130
-200 173.8190
-200  230.1930
-200 174.6610
-200  224.3140
-200 243.4760
-200  238.8330
-200  239.9190
233.0460 |
<200  240.7960
224.1320
-200 274.6460
268.3440
-200  275.0930
-200 268.61 0
-200  268.62 0
-200 275.8410
-200 245.5990
-200 315.7890
320.5690
-200  262.4770
-200 2629310
265.8020
-200  278.0260
-200  282.8790
-200  289.8010
-200  289.1590
-200 294.5030
-200 339.4150
-200  307.5240
-200  307.9370
344.9940
=200  293.9520
-200  296.0410
-200 301.4550
-200 308.4180
-200 311.1710
-200  312.7650
-200  318.1260
-200 342.3670
-200  319.4930
-200 323.5310

-140-



JNC TJ8440 2003 — 005

7756.19-67872.1 -200 339.6720
7764.14-67787.9 -200 347.16 0
7775.23-67670.5 -200  337.7020
7780 -67620 -200 340.2130

3580 -66560 0 317.3970
3581.6 -66638.4 0 320.4120
3582.1 -66662.8 0 323.9270
3585.8 -66844.1 0 336.8710
3586.21-66864.3 0 339.5260
3590 -67050 0 346.0430
3590 -67049.9 0 346.0490 3
3590.24-67065.9 0 345.3340
3593.08-67254.5 0 331.2250
3593.27-67267.4 0 330.2410
3596.16-67459.1 0 332.9960
3596.31-67469 0 333.4230
3599.24-67663.7 0 320.0490
3599.34-67670.5 0 319.6920
3600 -677143 0 320.4850
3606.06-67745.1 0 320.8930
3606.06-67670.5 0 319.5130
3606.06-67469 0 333.3230
3606.06-67267.4 0 330.4840
3606.06-67065.9 0 345.6160
3606.06-66864.3 0 338.2690
3606.06-66662.8 0 323.8720
3606.06-66534.8 0 319.2250
3631.11-67872.1 0 31747 0
3637.24-67903.2 0 316.7320
3643.55-66498.6 0 321.0730
3670.85-68073.6 0 296.4110
3682.29-66461.2 0 325.5460
3686.72-68154.1 0 292.8270
3710.6 -68275.2 0 269.9160
3736.2 -68405 0 271.1780
3746.21-66399.5 0 340.2620
3750.34-68476.7 0 273.9510
3785.68-68655.9 0 280.5960
3790.09-68678.3 0 282.7690
3808.08-68769.6 0 289.3930
3808.08-66339.8 0 341.4920
3820 -68830 0 292.9440
3830.8 -68879.8 0 295.7610
3837.08-68908.8 0 293.5570
3848.88-66300.4 0 342.0660
3870 -66280 0 343.4050
3874.5 -69081.4 0 270.5680
3892.83-69166 0 269.06 0
3918.19-69283 0 270.5210
3948.58-69423.1 0 274.6530
3961.88-69484.5 0 267.0230
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JNC TJ8440 2003 —005

4004.33-69680.3
4005.58-69686.1
4010.1 -69706.9
4010.1 -66276.3
4026.33-66275.9
4049.27-69887.6
4060.08-69937.5
4092.96-70089.1
4115.83-70194.6
4130 -70910 O
4130 -70895.3
4130 -70813.4
4130 -70693.8
4130 -70611.9
4130 -70492.3
4130 -70410.3
4130 -70290.7
4130 -70260 0
4191.26-70895.3
4208.09-70891.3
4212.12-70890.4
4212.12-66271 0
4223.16-66270.7
4250 -66270 0
4257.9 -66259.7
4325.59-66171.3
4371.05-70852.4
4412.33-66058.1
4413.12-66057.1
4414.14-70842.1
4414.14-66055.8
4500.64-65942.9
4534.01-70813.4
4566.77-65856.6
4588.17-65828.7
4616.16-70793.7
4616.16-65792.1
4675.69-65714.4
4696.97-70774.4
4721.2 -65655 0
4763.22-65600.2
4818.18-70745.4
4818.18-65528.5
4840 -65500 0
4859.93-70735.5
4872.12-65507.3
5020.2 -70697.1
5020.2 -65541 0
5022.89-70696.5
5034.11-70693.8
5050 -70690 0

257.4810
25747 0
254.8980
347.7840
349.7030
232.8660
232.0270
212.2480
190.9420
29.7760
129.25 0
131.9350
136.52 0
142.5860
154.2450
161.84 0
180.0170
183.9050

o OO

QOO O OO ORODOOOOOO

0 129.2170

0 12934 0
0 129.3970
364.2770

0 364.2260
363.9090

363.7 0O
357.4840
130.4060
364.5410
364.5010
130.5540
364.6120
360.9560
136.17 0
357.5470
357.5450
136.3490
360.7560
370.4910
140.39 0
372.7870

0 369.2430
0 136.1680
0 368.9210
364.5540

0 136.5840
0 360.6770
0 135.6470
358.1240

0 135.6210
0 136.0370
137.4670

SOOI ODOODDOO
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5061.98-70693.8
5068.51-70695.9
5133.78-65566.8
5222.22-70744.6
5222.22-65586.9
5296.87-70768.3
5395.44-65626.3
5411.69-65630 0
5424.24-70808.7
5424.24-65635.6
5460 -70820 0
5467.33-65655 0
5623.32-70892.4
5626.26-70893.7
5626.26-65726.6
5629.94-70895.4
5756.85-65785.3
5828.28-70983.3
5828.28-65817.5
5915.22-65856.6
5986.95-71053.6
6030.3 -71072.9
6030.3 -65908.4
6084.5 -71096.9
6124.86-65950.9
6232.32-71162.4
6232.32-65999.3
6350.58-71214.9
6363.11-66058.1
6411.69-66080 0
6434.34-71252 0
6434.34-66094.4
6520 -71290 0
6534.44-66158 0
6558.99-71221.3
6629.52-71096.9
6631.99-71092.5
6636.36-71084.8
6636.36-66222.8
6694.46-66259.7
6705 -70963.8
6743.83-70895.3
6778 -70835.1
6838.38-70728.6
6838.38-66351.1
6851 -70706.4
6858.14-70693.8
6900 -70620 0
6975.95-70629.5
7011.64-66461.2
7040.4 -70637.6

JNC TJ8440 2003 — 005

137.3630
137.7640
349.6960
147.1980
346.9980
142.2290
329.8540
327.1880

0 137.0690
0 3249750
137.7790

332.9370

141.1340
141.2730
349.0850
141.3030
327.7440
143.7290
308.4980
323.3860
142.3070
141.5390
344.2660
141.3460
347.9320
142.5540
346.3550
143.4610
335.9340
328.3070

144.1420

0 32434 0
145.9150

318.9420

146.05 0
142.9870
143.0470
143.0520
306.7930
301.3450
144.1820
143.55 0
143.7770
145.1170
276.8180
145.5950
145.4870
146.7940

0 146.4340
0 273.8950
0 14654 0

(== B e I s i e B o B

COO0OO0O OO ODODOOOOOO

COO0OO0CO0OOCOODOOOO
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7040.4 -66479.5
7090.87-66511.6
7206.9 -70658.4
7220 -70660 0
7230 -66600 0
7242.42-70508.6
7242.42-66627.2
7244.54-70494.4
7244.85-70492.3
7258.7 -66662.8
7270.55-70318.8
7272.35-66692.7
7274.71-70290.7
7296.57-70143.2
7304.57-70089.1
7322.58-69967.6
7334.43-69887.6
7340 -69850 0
7350.84-66864.3
7365.71-69809 0
7441.75-67063.2
7442.95-69686 0
7442.98-67065.9
7443.52-69685.1
7444.44-69683.7
7444.44-67069.1
7521.33-69561.2
7535.12-67267.4
7550 -67300 0
7569.5 -69484.5
7599.14-69437.3
7610 -69420 0
7622.94-69282.9
7624.97-69261.5
7641.98-69081.4
7642.37-69077.3
7646.47-69033.9
7646.47-67434.2
7659.76-68893.1
7661.02-68879.8
7671.46-67469 0
7677.16-68708.9
7680.05-68678.3
7694.55-68524.7
7699.09-68476.7
7711.95-68340.5
7718.12-68275.2
7729.35-68156.3
7734.82-67557.1
7737.16-68073.6
7746.74-67972.1

JNC TJ8440 2003 — 005

0  271.1840
0 2625190
0 146.7660
146.5150
23251 0
146.5110
229.0920
146.6210
146.5020
229.5130
173.8190
230.1930
174.6610
224.3140
243.4760
238.8330
239.9190
233.0460
0 240.7960
224.1320
0 274.6460
268.3440
275.0930
268.61 0
268.62 0
275.8410
245.5990
315.7890
320.5690
0 262.4770
0 262.9310
265.8020
278.0260
282.8790
289.8010
289.1590
294.5030
339.4150
307.5240
307.9370
44.9940
293.9520
296.0410
301.4550
308.4180
311.1710
312.7650
318.1260
342.3670
319.4930
323.5310

COO0OCODOO0COOODOOO

QOO O OO

OO0

QOO OO0 OOOOWOOODO
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JNC TJ8440 2003 — 005

7756.19-67872.1
7764.14-67787.9
7775.23-67670.5

0 339.6720
0 34716 0
0 337.7020

7780 -67620 0 340.2130
3580 -66560 200317.3970

3581.6 -66638.4
3582.1 -66662.8
3585.8 -66844.1
3586.21-66864.3

200320.4120
200323.9270
200336.8710
200339.5260

3590 -67050 200346.0430

3590 -67049.9
3590.24-67065.9
3593.08-67254.5
3593.27-67267.4
3596.16-67459.1

200346.0490
200345.3340
200331.2250
200330.2410
200332.9960

3596.31-67469 200333.4230

3599.24-67663.7
3599.34-67670.5
3600 -67714.3
3606.06-67745.1
3606.06-67670.5

200320.0490
200319.6920
200320.4850
200320.8930
200319.5130

3606.06-67469 200333.3230

3606.06-67267.4
3606.06-67065.9
3606.06-66864.3
3606.06-66662.8
3606.06-66534.8
3631.11-67872.1
3637.24-67903.2
3643.55-66498.6
3670.85-68073.6
3682.29-66461.2
3686.72-68154.1
3710.6 -68275.2

200330.4840
200345.6160
200338.2690
200323.8720
200319.2250
20031747 0
200316.7320
200321.0730
200296.4110
200325.5460
200292.8270
200269.9160

3736.2 -68405 200271.1780

3746.21-66399.5
3750.34-68476.7
3785.68-68655.9
3790.09-68678.3
3808.08-68769.6
3808.08-66339.8

200340.2620
200273.9510
200280.5960
200282.7690
200289.3930
200341.4920

3820 -68830 200292.9440

3830.8 -68879.8
3837.08-68908.8
3848.88-66300.4

200295.7610
200293.5570
200342.0660

3870  -66280 200343.4050

3874.5 -69081.4

200270.5680

3892.83-69166 200269.06 0
3918.19-69283 200270.5210

3948.58-69423.1
3961.88-69484.5

200274.6530
200267.0230
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JNC TJ8440 2003 —005

4004.33-69680.3
4005.58-69686.1
4010.1 -69706.9
4010.1 -66276.3
4026.33-66275.9
4049.27-69887.6
4060.08-69937.5
4092.96-70089.1
4115.83-70194.6

200257.4810
200257.47 0
200254.8980
200347.7840
200349.7030
200232.8660
200232.0270
200212.2480
200190.9420

4130 -70910 200129.7760

4130 -70895.3
4130 -70813.4
4130 -70693.8
4130 -70611.9
4130 -70492.3
4130 -70410.3
4130 -70290.7

200129.25 0
200131.9350
200136.52 0
200142.5860
200154.2450
200161.84 0
200180.0170

4130 -70260 200183.9050

4191.26-70895.3
4208.09-70891.3
4212.12-70890.4

200129.2170

200129.34 0
200129.3970

4212.12-66271 200364.2770

4223.16-66270.7

200364.2260

4250 -66270 200363.9090

4257.9 -66259.7
4325.59-66171.3
4371.05-70852.4
4412.33-66058.1
4413.12-66057.1
4414.14-70842.1
4414.14-66055.8

4500.64-65942.9

4534.01-70813.4
4566.77-65856.6
4588.17-65828.7
4616.16-70793.7
4616.16-65792.1
4675.69-65714.4
4696.97-70774.4

2003637 O
200357.4840
200130.4060
200364.5410
200364.5010
200130.5540
200364.6120
200360.9560
200136.17 0
200357.5470
200357.5450
200136.3490
200360.7560
200370.4910
200140.39 0

4721.2 -65655 200372.7870

4763.22-65600.2
4818.18-70745.4
4818.18-65528.5

200369.2430
200136.1680
200368.9210

4840 -65500 200364.5540

4859.93-70735.5
4872.12-65507.3
5020.2 -70697.1

200136.5840
200360.6770
200135.6470

5020.2 -65541 200358.1240

5022.89-70696.5
5034.11-70693.8

200135.6210
200136.0370

5050 -70690 200137.4670
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5061.98-70693.8
5068.51-70695.9
5133.78-65566.8
5222.22-70744.6
5222.22-65586.9
5296.87-70768.3
5395.44-65626.3

JNC TJ8440 2003 — 005

200137.3630
200137.7640
200349.6960
200147.1980
200346.9980
200142.2290
200329.8540

5411.69-65630 200327.1880

5424.24-70808.7
5424.24-65635.6

200137.0690
200324.9750

5460 -70820 200137.7790
5467.33-65655 200332.9370

5623.32-70892.4
5626.26-70893.7
5626.26-65726.6
5629.94-70895.4
5756.85-65785.3
5828.28-70983.3
5828.28-65817.5
5915.22-65856.6
5986.95-71053.6
6030.3 -71072.9
6030.3 -65908.4
6084.5 -71096.9
6124.86-65950.9
6232.32-71162.4
6232.32-65999.3
6350.58-71214.9
6363.11-66058.1

200141.1340
200141.2730
200349.0850
200141.3030
200327.7440
200143.7290
200308.4980
200323.3860
200142.3070
200141.5390
200344.2660
200141.3460
200347.9320
200142.5540
200346.3550
200143.4610
200335.9340

6411.69-66080 200328.3070
6434.34-71252 200144.1420

6434.34-66094.4

200324.34 0

6520 -71290 200145.9150
6534.44-66158 200318.9420

6558.99-71221.3
6629.52-71096.9
6631.99-71092.5
6636.36-71084.8
6636.36-66222.8
6694.46-66259.7
6705 -70963.8
6743.83-70895.3
6778 -70835.1
6838.38-70728.6
6838.38-66351.1
6851 -70706.4
6858.14-70693.8

200146.05 0
200142.9870
200143.0470
200143.0520
200306.7930
200301.3450
200144.1820
20014355 0
200143.7770
200145.1170
200276.8180
200145.5950
200145.4870

6900 -70620 200146.7940

6975.95-70629.5
7011.64-66461.2
7040.4 -70637.6

200146.4340
200273.8950
200146.54 0
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JNC TJ8440 2003 —005

7040.4 -66479.5 200271.1840
7090.87-66511.6  200262.5190
7206.9 -70658.4 200 146.7660

7220 -70660 200146.5150
7230 -66600 200232.51 0

7242.42-70508.6
7242.42-66627.2
7244.54-70494.4
7244.85-70492.3
7258.7 -66662.8
7270.55-70318.8
7272.35-66692.7
7274.71-70290.7
7296.57-70143.2
7304.57-70089.1
7322.58-69967.6
7334.43-69887.6

200146.5110
200229.0920
200146.6210
200146.5020
200229.5130
200173.8190
200230.1930
200174.6610
200224.3140
200243.4760
200238.8330
200239.9190

7340  -69850 200233.0460

7350.84-66864.3

200240.7960

7365.71-69809 200224.1320

7441.75-67063.2

200274.6460

7442.95-69686 200268.3440

7442.98-67065.9
7443.52-69685.1
7444.44-69683.7
7444.44-67069.1
7521.33-69561.2
7535.12-67267.4

200275.0930
200268.61 0
200268.62 0
200275.8410
200245.5990
200315.7890

7550 -67300 200320.5690

7569.5 -69484.5
7599.14-69437.3

200262.4770
200262.9310

7610 -69420 200265.8020

7622.94-69282.9
7624.97-69261.5
7641.98-69081.4
7642.37-69077.3
7646.47-69033.9
7646.47-67434.2
7659.76-68893.1
7661.02-68879.8

200278.0260
200282.8790
200289.8010
200289.1590
200294.5030
200339.4150
200307.5240
200307.9370

7671.46-67469 200344.9940

7677.16-68708.9
7680.05-68678.3
7694.55-68524.7
7699.09-68476.7
7711.95-68340.5
7718.12-68275.2
7729.35-68156.3
7734.82-67557.1
7737.16-68073.6
7746.74-67972.1

200293.9520
200296.0410
200301.4550
200308.4180
200311.1710
200312.7650
200318.1260
200342.3670
200319.4930
200323.5310
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JNC TJ8440 2003 —005

7756.19-67872.1  200339.6720
7764.14-67787.9 200347.16 0
7775.23-67670.5 200337.7020

7780 -67620 200340.2130
3580 -66560 400317.3970

3581.6 -66638.4
3582.1 -66662.8
3585.8 -66844.1
3586.21-66864.3

400320.4120
400323.9270
400336.8710
400339.5260

3590 -67050 400346.0430

3590 -67049.9
3590.24-67065.9
3593.08-67254.5
3593.27-67267.4
3596.16-67459.1

400346.0490
400345.3340
400331.2250
400330.2410
400332.9960

3596.31-67469 400333.4230

3599.24-67663.7
3599.34-67670.5
3600 -67714.3
3606.06-67745.1
3606.06-67670.5

400320.0490
400319.6920
400320.4850
400320.8930
400319.5130

3606.06-67469 400333.3230

3606.06-67267.4
3606.06-67065.9
3606.06-66864.3
3606.06-66662.8
3606.06-66534.8
3631.11-67872.1
3637.24-67903.2
3643.55-66498.6
3670.85-68073.6
3682.29-66461.2
3686.72-68154.1
3710.6 -68275.2

400330.4840
400345.6160
400338.2690
400323.8720
400319.2250
400317.47 0
400316.7320
400321.0730
400296.4110
400325.5460
400292.8270
400269.9160

3736.2 -68405 400271.1780

3746.21-66399.5
3750.34-68476.7
3785.68-68655.9
3790.09-68678.3
3808.08-68769.6
3808.08-66339.8

400340.2620
400273.9510
400280.5960
400282.7690
400289.3930
400341.4920

3820 -68830 400292.9440

3830.8 -68879.8

400295.7610

3837.08-68908.8 400293.5570
3848.88-66300.4 400342.0660
3870 -66280 400343.4050
3874.5 -69081.4 400270.5680
3892.83-69166 400269.06 0
3918.19-69283 400270.5210
3948.58-69423.1 400274.6530
3961.88-69484.5 400267.0230
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4004.33-69680.3
4005.58-69686.1
4010.1 -69706.9
4010.1 -66276.3
4026.33-66275.9
4049.27-69887.6
4060.08-69937.5
4092.96-70089.1
4115.83-70194.6

JNC TJ8440 2003 —005

400257.4810
40025747 0
400254.8980
400347.7840
400349.7030
400232.8660
400232.0270
400212.2480
400190.9420

4130 -70910 400129.7760

4130 -70895.3 400129.25 0
4130 -70813.4 400131.9350
4130 -70693.8 400136.52 0
4130 -70611.9 400142.5860
4130 -70492.3 400154.2450
4130 -70410.3 400161.84 0
4130 -70290.7 400180.0170

4130 -70260 400183.9050

4191.26-70895.3  400129.2170

4208.09-70891.3 400129.34 0
4212.12-70890.4 400129.3970
4212.12-66271 400364.2770
4223.16-66270.7 400364.2260
4250 -66270 400363.9090

4257.9 -66259.7
4325.59-66171.3
4371.05-70852.4
4412.33-66058.1
4413.12-66057.1
4414.14-70842.1
4414.14-66055.8
4500.64-65942.9
4534.01-70813.4
4566.77-65856.6
4588.17-65828.7
4616.16-70793.7
4616.16-65792.1
4675.69-65714.4
4696.97-70774.4

400363.7 0O
400357.4840
400130.4060
400364.5410
400364.5010
400130.5540
400364.6120
400360.9560
400136.17 0
400357.5470
400357.5450
400136.3490
400360.7560
400370.4910
400140.39 0

4721.2 -65655 400372.7870

4763.22-65600.2  400369.2430
4818.18-70745.4  400136.1680
4818.18-65528.5 400368.9210
4840 -65500 400364.5540

4859.93-70735.5
4872.12-65507.3
5020.2 -70697.1

400136.5840
400360.6770
400135.6470

5020.2 -65541 400358.1240

5022.89-70696.5
5034.11-70693.8

400135.6210
400136.0370

5050 -70690 400137.4670
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5061.98-70693.8
5068.51-70695.9
5133.78-65566.8
5222.22-70744.6
5222.22-65586.9
5296.87-70768.3
5395.44-65626.3

JNC TJI8440 2003 —005

400137.3630
400137.7640
400349.6960
400147.1980
400346.9980
400142.2290
400329.8540

5411.69-65630 400327.1880

5424.24-70808.7
5424.24-65635.6

400137.0690
400324.9750

5460 -70820 400137.7790
5467.33-65655 400332.9370

5623.32-70892.4
5626.26-70893.7
5626.26-65726.6
5629.94-70895.4
5756.85-65785.3
5828.28-70983.3
5828.28-65817.5
5915.22-65856.6
5986.95-71053.6
6030.3 -71072.9
6030.3 -65908.4
6084.5 -71096.9
6124.86-65950.9
6232.32-71162.4
6232.32-65999.3
6350.58-71214.9
6363.11-66058.1

400141.1340
400141.2730
400349.0850
400141.3030
400327.7440
400143.7290
400308.4980
400323.3860
400142.3070
400141.5390
400344.2660
400141.3460
400347.9320
400142.5540
400346.3550
400143.4610
400335.9340

6411.69-66080 400328.3070
6434.34-71252 400144.1420

6434.34-66094.4

400324.34 0

6520 -71290 400145.9150
6534.44-66158 400318.9420

6558.99-71221.3
6629.52-71096.9
6631.99-71092.5
6636.36-71084.8
6636.36-66222.8
6694.46-66259.7
6705 -70963.8
6743.83-70895.3
6778 -70835.1
6838.38-70728.6
6838.38-66351.1
6851 -70706.4
6858.14-70693.8

400146.05 0
400142.9870
400143.0470
400143.0520
400306.7930
400301.3450
400144.1820
400143.55 0
400143.7770
400145.1170
400276.8180
400145.5950
400145.4870

6900 -70620 400146.7940

6975.95-70629.5
7011.64-66461.2
7040.4 -70637.6

400146.4340
400273.8950
400146.54 0
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JNC TJ8440 2003 —005

7040.4 -66479.5 400271.1840
7090.87-66511.6  400262.5190
7206.9 -70658.4 400 146.7660
7220 -70660 400146.5150
7230 -66600 400232.51 0

7242.42-70508.6
7242.42-66627.2
7244.54-70494.4
7244.85-70492.3
7258.7 -66662.8
7270.55-70318.8
7272.35-66692.7
7274.71-70290.7
7296.57-70143.2
7304.57-70089.1
7322.58-69967.6
7334.43-69887.6

400146.5110
400229.0920
400146.6210
400146.5020
400229.5130
400173.8190
400230.1930
400174.6610
400224.3140
400243.4760
400238.8330
400239.9190

7340 -69850 400233.0460

7350.84-66864.3

400240.7960

7365.71-69809 400224.1320

7441.75-67063.2

400274.6460

7442.95-69686 400268.3440

7442.98-67065.9
7443.52-69685.1
7444.44-69683.7
7444.44-67069.1
7521.33-69561.2
7535.12-67267.4

400275.0930
400268.61 0
400268.62 0
400275.8410
400245.5990
400315.7890

7550 -67300 400320.5690

7569.5 -69484.5
7599.14-69437.3

400262.4770
400262.9310

7610 -69420 400265.8020

7622.94-69282.9
7624.97-69261.5
7641.98-69081.4
7642.37-69077.3
7646.47-69033.9
7646.47-67434.2
7659.76-68893.1
7661.02-68879.8

400278.0260
400282.8790
400289.8010
400289.1590
400294.5030
400339.4150
400307.5240
400307.9370

7671.46-67469 400344.9940

7677.16-68708.9
7680.05-68678.3
7694.55-68524.7
7699.09-68476.7
7711.95-68340.5
7718.12-68275.2
7729.35-68156.3
7734.82-67557.1
7737.16-68073.6
7746.74-67972.1

400293.9520
400296.0410
400301.4550
400308.4180
400311.1710
400312.7650
400318.1260
400342.3670
400319.4930
400323.5310

-152-



JNC TJ8440 2003 —005

7756.19-67872.1  400339.6720
7764.14-67787.9 400347.16 0
7775.23-67670.5 400337.7020
7780 -67620 400340.2130

end
end

2.3.10 prop.sab

BEGIN COORDinate_system
XAxis = East
END

BEGIN prop.cod
items = 3
Propl = (Real*4) "Transmissivity"
Prop2 = (Real*4) "Storage"
Prop3 = (Real*4) "Aperture”
END

2.3.11 tsuki wgran.ts

GOCAD TSurf 1

HEADER ({

name:tsuki.ts
*solid*color:0.498039 0.3137251 1

}

GEOLOGICAL_TYPE fault

VRTX 1 6984.62 -68678.3 60.8074
VRTX 2 7040.4 -68695.1 51.9165
VRTX 3 7040.4 -68678.3 108.674
VRTX 4 7058.35 -68696.2 50.5561
VRTX 5 7242.42 -68678.3 156.662
VRTX 6 7242.42 -68715.8 26.0778
VRTX 7 7040.4 -68695.1 51.9161
VRTX 8 7058.35 -68696.2 50.5562
VRTX 9 7424.4 -68678.3 5.37843
VRTX 10 7280.97 -68716.7 22.9582
VRTX 11 7242.42 -68715.8 26.0775
VRTX 12 7280.96 -68716.7 22.9584
VRTX 13 3123.94 -68585.8 248.052
VRTX 14 3202.02 -68568.3 233.072
VRTX 15 3202.02 -68561.8 245.527
VRTX 16 3117.87 -68594.3 235.616
VRTX 17 3112.8 -68589.3 248.412
VRTX 18 3112.79 -68589.3 248.412
VRTX 19 3000 -68634.6 232.5
VRTX 20 3000 -68627.3 246.482
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VRTX 21 3117.86 -68594.3 235.616
VRTX 22 3303.93 -68526.4 253.078
VRTX 23 3404.04 -68506.2 235.85
VRTX 24 3404.04 -68496.7 254.362
VRTX 25 3269.09 -68543.6 239.029
VRTX 26 3263.71 -68538.3 252.563
VRTX 27 3269.07 -68543.6 239.028
VRTX 28 3263.7 -68538.3 252.562
VRTX 29 3426.91 -68499.5 233.597
VRTX 30 3606.06 -68476.7 234.302
VRTX 31 3606.06 -68481.4 223.456
VRTX 32 3507.94 -68476.7 263.027
VRTX 33 3418.99 -68491.6 254.329
VRTX 34 3418.97 -68491.6 254.327
VRTX 35 3426.88 -68499.5 233.599
VRTX 36 3619.19 -68476.7 224.998
VRTX 37 3609.65 -68480.3 223.582
VRTX 38 3606.06 -68481.4 223.457
VRTX 39 3609.63 -68480.3 223.581
VRTX 40 6421.48 -68476.7 140.917
VRTX 41 6434.34 -68480.8 140.492
VRTX 42 6434.34 -68476.7 150.429
VRTX 43 6636.36 -68553.1 121.188
VRTX 44 6440.13 -68482.5 139.76
VRTX 45 6474.92 -68476.7 187.059
VRTX 46 6636.36 -68522.9 205.075
VRTX 47 6434.34 -68480.8 140.491
VRTX 48 6440.07 -68482.5 139.768
VRTX 49 6728.82 -68544.8 220.439
VRTX 50 6754.4 -68594.5 100.601
VRTX 51 6696.42 -68536.6 214.658
VRTX 52 6838.38 -68625.5 87.3065
VRTX 53 6838.38 -68572.5 239.985
VRTX 54 6696.41 -68536.6 214.657
VRTX 55 6636.36 -68553.1 121.187
VRTX 56 6636.36 -68522.9 205.075
VRTX 57 6754.38 -68594.5 100.604
VRTX 58 7040.4 -68601 303.004
VRTX 59 6957.73 -68595.8 275.223
VRTX 60 6838.38 -68625.5 87.3058
VRTX 61 6838.38 -68572.5 239.986
VRTX 62 7242.42 -68618.2 289.624
VRTX 63 7183.32 -68619.3 290.965
VRTX 64 7442.65 -68547.8 284.853
VRTX 65 7444.44 -68671.7 3.71996
VRTX 66 7444.44 -68547.1 284.916
VRTX 67 7439.46 -68673.3 3.84049
VRTX 68 7348.03 -68582.1 281.581
VRTX 69 7439.46 -68673.3 3.84053
VRTX 70 7348.03 -68582.1 281.581
VRTX 71 7601.21 -68633.1 -3.07077
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VRTX 72 7646.47 -68476.7 297.262
VRTX 73 7646.46 -68621.3 -10.6195
VRTX 74 7495.02 -68527.2 299.588
VRTX 75 7631.38 -68476.7 308.202
VRTX 76 7495.02 -68527.2 299.588
VRTX 77 7444.44 -68671.7 3.71983
VRTX 78 7444.44 -68547.1 284.916
VRTX 79 7601.2 -68633.1 -3.07048
VRTX 80 7798.45 -68593.7 -25.6384
VRTX 81 7848.49 -68584.2 -30.7958
VRTX 82 7834.84 -68587.1 -29.9593
VRTX 83 7848.48 -68476.7 195.425
VRTX 84 7796.94 -68594 -25.459
VRTX 85 7646.47 -68621.3 -10.6203
VRTX 86 7769.12 -68599.1 -22.1567
VRTX 87 7896.75 -68575.3 -33.7678
VRTX 88 8000 -68476.7 131.632
VRTX 89 8000 -68557.2 -39.5073
VRTX 90 7797.98 -68476.7 218.181
VRTX 91 7797.98 -68592.7 -25.5702
VRTX 92 7896.73 -68575.3 -33.7667
VRTX 93 7834.84 -68586.8 -29.9562
VRTX 94 3606.06 -68449.7 273.483
VRTX 95 3584.56 -68455.3 274.758
VRTX 96 3739.64 -68386.6 276.478
VRTX 97 3808.08 -68377.7 262.092
VRTX 98 3808.08 -68366.6 281.191
VRTX 99 3731.32 -68400.1 256.74
VRTX 100 3722.71 -68391.5 275.312
VRTX 101 3619.26 -68476.7 225.007
VRTX 102 3731.3 -68400.1 256.736
VRTX 103 3722.69 -68391.6 275.311
VRTX 104 3925.8 -68321 269.334
VRTX 105 4010.1 -68303.6 236.912
VRTX 106 4010.1 -68290.2 260.766
VRTX 107 3879.29 -68346.2 259.338
VRTX 108 3873.21 -68340.2 274.68
VRTX 109 3873.2 -68340.2 274.68
VRTX 110 3808.08 -68377.7 262.092
VRTX 111 3808.08 -68366.6 281.191
VRTX 112 3879.28 -68346.2 259.339
VRTX 113 4058.73 -68275.2 261.46
VRTX 114 4030.93 -68296 234.607
VRTX 115 4020.71 -68285.8 260.547
VRTX 116 4147.96 -68275.2 213.773
VRTX 117 4020.71 -68285.8 260.547
VRTX 118 4010.1 -68303.6 236.912
VRTX 119 4010.1 -68290.2 260.766
VRTX 120 4030.93 -68296 234.607
VRTX 121 5784.16 -68275.2 152.258
VRTX 122 5828.28 -68283.9 154.322
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VRTX 123 5828.28 -68275.2 173.925
VRTX 124 6030.3 -68325.2 158.319
VRTX 125 5841.09 -68288 154.082
VRTX 126 5976.38 -68275.2 234.357
VRTX 127 6030.3 -68292 223.491
VRTX 128 5828.28 -68283.9 154.322
VRTX 129 5841.09 -68288 154.082
VRTX 130 6110.55 -68324.2 214.471
VRTX 131 6110.28 -68355 155.327
VRTX 132 6059.67 -68304.5 219.261
VRTX 133 6232.32 -68398.7 150.904
VRTX 134 6232.32 -68371.5 203.008
VRTX 135 6059.66 -68304.5 219.261
VRTX 136 6030.3 -68325.2 158.319
VRTX 137 6030.3 -68292 223.491
VRTX 138 6110.26 -68355 155.327
VRTX 139 6434.34 -68459.5 182.747
VRTX 140 6403.92 -68446.4 186.174
VRTX 141 6421.38 -68476.7 140.921
VRTX 142 6232.32 -68398.7 150.904
VRTX 143 6232.32 -68371.5 203.007
VRTX 144 7646.47 -68470.2 309.03
VRTX 145 7640.76 -68471.1 309.574
VRTX 146 7830.08 -68414.3 325.471
VRTX 147 7802.85 -68419.7 322.967
VRTX 148 7797.98 -68413.7 336.592
VRTX 149 7848.49 -68414.7 319.095
VRTX 150 7793.27 -68421.7 322.086
VRTX 151 8000 -68411.3 269.011
VRTX 152 7933.41 -68410.3 289.797
VRTX 153 7797.98 -68423.3 322.478
VRTX 154 7830.08 -68414.7 325.464
VRTX 155 7797.98 -68416.1 336.543
VRTX 156 4202.92 -68230.8 265.312
VRTX 157 4212.12 -68262.3 203.387
VRTX 158 4212.12 -68228.8 265.349
VRTX 159 4200.97 -68264.1 204.589
VRTX 160 4174.06 -68237.2 265.198
VRTX 161 4069.19 -68271.8 261.799
VRTX 162 4200.97 -68264.1 204.59
VRTX 163 4174.06 -68237.2 265.198
VRTX 164 4396.52 -68181.2 291.968
VRTX 165 4414.14 -68244 167.439
VRTX 166 4414.14 -68177.1 294.476
VRTX 167 4385.76 -68246.9 170.699
VRTX 168 4334.63 -68195.9 283.158
VRTX 169 4334.62 -68195.9 283.157
VRTX 170 4212.12 -68262.3 203.387
VRTX 171 4212.12 -68228.8 265.349
VRTX 172 4385.76 -68246.9 170.7
VRTX 173 4584.82 -68154.7 273.055
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VRTX 174 4616.16 -68212.3 150.333
VRTX 175 4616.16 -68150.4 270.106
VRTX 176 4559.91 -68219.1 157.322
VRTX 177 4506.07 -68165.4 280.465
VRTX 178 4506.07 -68165.4 280.465
VRTX 179 4414.14 -68244 167.438
VRTX 180 4414.14 -68177.1 294.477
VRTX 181 4559.9 -68219.1 157.323
VRTX 182 4794.52 -68117 282.574
VRTX 183 4818.18 -68197 113.18
VRTX 184 4818.18 -68113.6 283.239
VRTX 185 4747 -68204.2 117.482
VRTX 186 4676.72 -68134.1 279.264
VRTX 187 4676.71 -68134.1 279.264
VRTX 188 4616.16 -68212.3 150.332
VRTX 189 4616.16 -68150.4 270.106
VRTX 190 4746.98 -68204.2 117.485
VRTX 191 4996.56 -68095.9 280.951
VRTX 192 5020.2 -68162.6 133.198
VRTX 193 5020.2 -68093.9 280.446
VRTX 194 4916.35 -68171.6 134.997
VRTX 195 4852.68 -68108.1 284.018
VRTX 196 4818.18 -68113.6 283.239
VRTX 197 4916.33 -68171.6 134.994
VRTX 198 4852.67 -68108.1 284.019
VRTX 199 4818.18 -68197 113.181
VRTX 200 5206.47 -68086.7 276.88
VRTX 201 5222.22 -68156.4 134.828
VRTX 202 5222.22 -68085.8 276.96
VRTX 203 5111.77 -68165 130.035
VRTX 204 5042.83 -68096.2 276.046
VRTX 205 5042.83 -68096.2 276.046
VRTX 206 5020.2 -68162.6 133.198
VRTX 207 5020.2 -68093.9 280.446
VRTX 208 5111.75 -68165 130.036
VRTX 209 5384.42 -68109.3 280.512
VRTX 210 5424.24 -68183 147.049
VRTX 211 5424.24 -68114.9 281.57
VRTX 212 5317.74 -68168.9 142.349
VRTX 213 5237.07 -68088.5 276.593
VRTX 214 5237.07 -68088.5 276.593
VRTX 215 5222.22 -68156.4 134.828
VRTX 216 5222.22 -68085.8 276.96
VRTX 217 5317.72 -68168.9 142.348
VRTX 218 5486.22 -68123.4 296.627
VRTX 219 5577.82 -68226.9 143.853
VRTX 220 5471.75 -68121 295.218
VRTX 221 5626.26 -68235.9 146.628
VRTX 222 5626.26 -68146.5 310.27
VRTX 223 5471.75 -68121 295.218
VRTX 224 5424.24 -68183 147.049
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VRTX 225 5424.24 -68114.9 281.571
VRTX 226 5577.81 -68226.9 143.853
VRTX 227 5828.28 -68219.9 271.415
VRTX 228 5746.18 -68193.3 283.5
VRTX 229 5626.26 -68235.9 146.628
VRTX 230 5626.26 -68146.5 310.27
TRGL123

TRGL 456

TRGL 453

TRGL 783

TRGL 9105

TRGL 11125

TRGL 131415

TRGL 1314 16

TRGL 1317 16

TRGL 18 19 20

TRGL 18 1921

TRGL 22 23 24

TRGL 22 23 25

TRGL 222625

TRGL 1527 28

TRGL 1527 14

TRGL 29 30 31

TRGL 3229 33

TRGL 3229 30

TRGL 34 23 24

TRGL 342335

TRGL 36 37 30

TRGL 38 39 30

TRGL 40 41 42

TRGL 43 42 44

TRGL 45 43 46

TRGL 4543 42

TRGL 47 48 42

TRGL 4950 51

TRGL 49 50 52

TRGL 49 53 52

TRGL 54 55 56

TRGL 54 55 57

TRGL 58 593

TRGL 6031

TRGL 59 60 61

TRGL 5960 3

TRGL 62 635

TRGL 63 3 58

TRGL 6335

TRGL 64 65 66

TRGL 64 65 67

TRGL 64 68 67

TRGL 6959

TRGL 70 5 62
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TRGL 70 5 69
TRGL 71 7273
TRGL 74 7275
TRGL 747271
TRGL 76 77 78
TRGL 76 77 79
TRGL 80 81 82
TRGL 80 81 83
TRGL 84 83 80
TRGL 84 83 72
TRGL 85 86 72
TRGL 87 88 89
TRGL 87 88 90
TRGL 91 92 93
TRGL 91 92 90
TRGL 94 95 30
TRGL 32 95 30
TRGL 96 97 98
TRGL 96 97 99
TRGL 96 100 99
TRGL 30 36 101
TRGL 102 30 101
TRGL 94 102 103
TRGL 94 102 30
TRGL 104 105 106
TRGL 104 105 107
TRGL 104 108 107
TRGL 109 110 111
TRGL 109 110 112
TRGL 113 114 115
TRGL 113114 116
TRGL 117 118 119
TRGL 117 118 120
TRGL 121 122 123
TRGL 124 123 125
TRGL 126 124 127
TRGL 126 124 123
TRGL 128 129 123
TRGL 130 131 132
TRGL 130 131 133
TRGL 130 134 133
TRGL 135 136 137
TRGL 135 136 138
TRGL 139 140 42
TRGL 42 40 141
TRGL 142 42 141
TRGL 140 142 143
TRGL 140 142 42
TRGL 45 139 42
TRGL 144 145 72
TRGL 75 145 72
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TRGL 146 147 148
TRGL 147 149 146
TRGL 147 149 83
TRGL 150 72 144
TRGL 150 72 83
TRGL 151 152 88
TRGL 153 154 155
TRGL 154 90 153
TRGL 154 90 152
TRGL 152 90 88
TRGL 156 157 158
TRGL 156 157 159
TRGL 156 160 159
TRGL 161 116 113
TRGL 161 116 162
TRGL 161 163 162
TRGL 164 165 166
TRGL 164 165 167
TRGL 164 168 167
TRGL 169 170 171
TRGL 169 170 172
TRGL 173174 175
TRGL 173 174 176
TRGL 173 177 176
TRGL 178 179 180
TRGL 178 179 181
TRGL 182 183 184
TRGL 182 183 185
TRGL 182 186 185
TRGL 187 188 189
TRGL 187 188 190
TRGL 191 192 193
TRGL 191 192 194
TRGL 191 195 194
TRGL 196 197 198
TRGL 196 197 199
TRGL 200 201 202
TRGL 200 201 203
TRGL 200 204 203
TRGL 205 206 207
TRGL 205 206 208
TRGL 209 210 211
TRGL 209 210 212
TRGL 209 213 212
TRGL 214 215 216
TRGL 214 215 217
TRGL 218 219 220
TRGL 218 219 221
TRGL 218 222 221
TRGL 223 224 225
TRGL 223 224 226
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TRGL 227 228 123
TRGL 229 123 121
TRGL 228 229 230
TRGL 228 229 123
TRGL 126 227 123
END

24 Mafic Files

LPT batch files run all three models through the steady state case. The mafic input file consists
of the mafic input file and the output file name. Section 2.4.1 shows the mafic input file for LPT

simulations.

24,1 maficSS.inp

TestName.mft
restartSS.res
2.5 Modifications to Steady State Restart Files

For all three models, restartTest1SS.maf and restartTest2SS.maf are used to run the transient
case for each test. Several modifications must be completed to the MAFIC files before running

MAFIC in transient mode. The changes are outlined in Table 2-4 and Table 2-5.
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Table 2-4. Modifications to restart file for LPT Test 1, Footwall Test

Test 1 Footwall,
Modifications in
restartTest1SS.maf

Description

Update ITRN

Change ITRN from 0 (steady state) to 1 (transient)

Add pumping data to
boundary group MIU-
2_9 (#6) and MIU-2_10
(#7)

Change the pumping rate from

BOUNDARY GROUP #  6:
1
TIME HEAD/FLUX
0. 000 0.000
BOUNDARY GROUP # 7:
1
TIME
0. 000

"MIU-2_9" BND-TYPE= -3

“mMIu-2_10" BND-TYPE= -3

HEAD/FLUX
0.000

to

BOUNDARY GROUP #  6:
1
TIME

"MIU-2_9" BND-TYPE= -3

HEAD/FLUX
0]

0.0001 -2.66667E-04
050400 -2.66667E-04
950401 O
BOUNDARY GROUP # 7
1

0

"MIU-2_10" BND-TYPE= -3

TIME HEAD/FLUX

0 0 »
0.0001 -2.66667£-04
950400 -2.66667E-04
950401 0

Update IPLOT

To output head vs. time data at specific nodes, change IPLOT from 0- to
the number of nodes of desired output.

Add NPLOT

When IPLOT is greater than 0, the NPLOT flag is added followed by the
appropriate node numbers for head vs. time output.

$MAFIC IPART = 2000 DEBUG=F INFILT= 5.000E-08 $END
PROJ  IOUT IPLOT IETYP ISTART IMTYP ITRANS I1D
0.79 0 4 1 1 1 1 ¢}
NPLOT
13516 13518 13519 13520
TOL NITMAX
1.000e-10 4000
ETIME IOFLAG
1.0000000 1 1
10. 000000 1 1
50, 000000 11

NSTEPS
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Table 2-5. Modifications to restart file for LPT Test 2, Hangingwall Test

Test 2 Hangingwall,
Modifications in
restartTest2SS.maf

Description

Update ITRN

Change ITRN from 0 (steady state) to 1 (transient)

Add pumping data to
boundary group MIU-
2 3.5(#5)

Change the pumping rate from
BOUNDARY GROUP # 5: "MIU-2_3.5" BND-TYPE= -3
1
TIME HEAD,/FLUX
0.000 0.000

to

BOUNDARY GROUP # 5: "MIU-2_3.5" BND-TYPE= -3
4
TIME HEAD/FLUX
0.000 0.000
0.0001 -3.8333E-05
1209600 -3.8333E-05
1208601 0. 000

Update IPLOT

To output head vs. time data at specific nodes, change IPLOT from 0- to
the number of nodes of desired output.

Add NPLOT

When IPLOT is greater than 0, the NPLOT flag is added followed by the
appropriate node numbers for head vs. time output.

$MAFIC IPART = 2000 DEBUG=F INFILT= 5.000E-08 $END
PROJ IOUT IPLOT IETYP ISTART IMTYP ITRANS I10
0.79 0 4 1 1 1 1 o
NPLOT
13516 13518 13519 13520
TOL NITMAX
1.000E-10 4000
ETIME IOFLAG NSTEPS
1.0000000 1 1

10. 000000 1 1
50. 000000 1 1

2.6 LPT Calibration

Calibration of LPT tests is run within the batch file LPT _ModelNameTest1_calibration.bat and

LPT_ModelNameTest2_calibration.bat where "ModelName" is either FlowBarrier, Taisei or

Miu4. Values for transmissivity and storativity can be changes by altering the calibration vales

in the LPT calibration batch file. "set_calibration.set" contains place holders TRNS and STOR

that hold the place for the linear relationship between the original transmissivity and storativity

and the calibration values for transmissivity and storativity. Changing the values in the

calibration batch file and running will produce a model with calibrated values. The default

values in do not alter the original transmissivity and storativity values, change the value "1" in

"s/TRAN/1/" and "s/STOR/1/" in the batch file to calibrate. Section 2.6.1 and 2.6.2 contain
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calibration batch files for the Flow Barrier model. Section 2.6.3 and 2.6.4 contain calibration
batch files for the Taisei model. Section 2.6.5 and 2.6.6 contain calibration batch files for the
MIU-4 model. The edmesh calibration set files for each of the models are also shown below in
Section 2.6.7.

2.6.1 LPT FlowBarrierTest]l calibration.bat

@echo.off

echo
copy flowBTest1.mft flowBTest1Cal.maf

#Set Transmissivity calibration value (T = n*To, where "s/TRAN/n/")
sed -e "s/TRAN/1/" set_calibration.set > temp

# Set Storativity calibration value (S = n*So, where "s/STOR/n/")
sed -¢ "s/STOR/1/" temp > temp1

sed -e "s/TestName/flowBTest1Cal/" templ > set_calibration#1.set
edmesh < set_calibration#1.set

del temp

del temp1

del flowBTest1Cal.maf

del edmesh.log
del edmesh.fid
del _maf_.tal

del edmesh.set

echo
echo Running Mafic SS

sed -e "s/TestName/flowBTest1Cal/" maficSS.inp > maficSS#1.inp
mafic < maficSS#1.inp > maficTest1Cal.log

del maficSS#1.inp

copy restart.maf restartTest1CalSS.maf

del restart.maf

del pcl.scr

del fort.3

2.6.2 LPT FlowBarrierTest2 calibration.bat

@echo.off

echo
copy flowBTest2.mft flowBTest2Cal.maf

#Set Transmissivity calibration value (T = n*To, where "s/TRAN/n/")
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sed -e "s/TRAN/1/" set_calibration.set > temp

# Set Storativity calibration value (S = n*So, where "s/STOR/n/")
sed -€ "s/STOR/1/" temp > temp1

sed -e "s/TestName/flowBTest2Cal/" temp1 > set_calibration#2.set
edmesh < set_calibration#2.set

del temp

del templ

del flowBTest2Cal.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic SS

sed -¢ "s/TestName/flowBTest2Cal/" maficSS.inp > maficSS#2.inp
mafic < maficSS#2.inp > maficTest2Cal.log

del maficSS#2.inp

copy restart.maf restartTest2CalSS.maf

del restart.maf

del pcl.scr

del fort.3

2.6.3 LPT TaiseiTestl calibration.bat
@echo.off

echo
copy taiseiTestl.mft taiseiTest1Cal.maf

#Set Transmissivity calibration value (T = n*To, where "s/TRAN/n/")
sed -e "s/TRAN/1/" set_calibration.set > temp

# Set Storativity calibration value (S = n*So, where "s/STOR/n/")
sed -e "s/STOR/1/" temp > temp1

sed -¢ "s/TestName/taiseiTest1Cal/" temp1 > set_calibration#1.set
edmesh < set_calibration#1.set

del temp

del temp1

del taiseiTest1Cal.maf

del edmesh.log
del edmesh.fid
del _maf _.tal

del edmesh.set
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echo
echo Running Mafic SS

sed -e "s/TestName/taiseiTest1Cal/" maficSS.inp > maficSS#1.inp
mafic < maficSS#1.inp > maficTest1Cal.log

del maficSS#1.inp

copy restart.maf restartTest1CalSS.maf

del restart.maf

del pcl.scr

del fort.3

2.6.4 LPT TaiseiTest2 calibration.bat

(@echo.off

echo
copy taiseiTest2.mft taiseiTest2Cal.maf

#Set Transmissivity calibration value (T = n*To, where "s/TRAN/n/")
sed -¢ "s/TRAN/1/" set_calibration.set > temp

# Set Storativity calibration value (S = n*So, where "s/STOR/n/")
sed -e "s/STOR/1/" temp > temp1

sed -e "s/TestName/taiseiTest2Cal/" temp1 > set_calibration#2.set
edmesh < set_calibration#2.set

del temp

del templ

del taiseiTest2Cal.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic SS

sed -e "s/TestName/taiseiTest2Cal/" maficSS.inp > maficSS#2.inp
mafic < maficSS#2.inp > maficTest2Cal.log

del maficSS#2.inp

copy restart.maf restartTest2CalSS.maf

del restart.maf

del pcl.scr

del fort.3

2.6.5 LPT MiudTestl calibration.bat

@echo.off

echo
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copy miu4Testl.mft miu4Test1Cal.maf

#Set Transmissivity calibration value (T = n*To, where "s/TRAN/n/")
sed - "s/TRAN/1/" set_calibration.set > temp

# Set Storativity calibration value (S = n*So, where "s/STOR/n/")
sed -e "s/STOR/1/" temp > temp1

sed -¢ "s/TestName/miudTest1Cal/" templ > set_calibration#1.set
edmesh < set_calibration#1.set

del temp

del temp1

del miu4Test1Cal.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic SS

sed -¢ "s/TestName/miu4Test1Cal/" maficSS.inp > maficSS#1.inp
mafic < maficSS#1.inp > maficTest1Cal.log

del maficSS#1.inp

copy restart.maf restartTest1CalSS.maf

del restart.maf

del pcl.scr

del fort.3

2.6.6 LPT Miu4Test?2 calibration.bat
@echo.off

echo
copy miu4Test2.mft miu4Test2Cal.maf

#3et Transmissivity calibration value (T = n*To, where "s/TRAN/n/")
sed -e "s/TRAN/1/" set_calibration.set > temp

# Set Storativity calibration value (S = n*So, where "s/STOR/n/")
sed -¢ "s/STOR/1/" temp > temp1

sed -e "s/TestName/miu4Test2Cal/" templ > set_calibration#2.set
edmesh < set_calibration#2.set

del temp

del temp1

del miud4Test2Cal.maf

del edmesh.log
del edmesh.fid
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del _maf__.tal
del edmesh.set

echo
echo Running Mafic SS

sed -e "s/TestName/miudTest2Cal/" maficSS.inp > maficSS#2.inp
mafic < maficSS#2.inp > maficTest2Cal.log

del maficSS#2.inp

copy restart.maf restartTest2CalSS.maf

del restart.maf

del pcl.scr

del fort.3

2.6.7 set calibration.set

1 [ input type ]
TestName [ input file name ]
calibrate '

2 [ Assign fracture properties ]
prop [ SAB input filename ]

1 [ Assign fracture property # ]

4 [ model option ]

1 [ Correlate to facture property # |

0.000 TRAN 0.000 [ Xo, bX, eX ]

1 [ All 3-D space |

2 [ Assign fracture properties ]

2 [ Assign fracture property # |

4 [ model option ]

2 [ Correlate to facture property # |
0.000 STOR 0.000 [ Xo, bX, eX ]

1 [ All 3-D space ]

7 [Run]

1234 [ seed ]

0.100E-10 0.100E+01 [ min, max of Transmissivity ]
0.100E-10 0.100E+01 [ min, max of Storage ]
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3. MMP SIMULATIONS

The objective of the Multiple Modeling Project, MMP, is to calculate performance measures
based on particle tracking results. Performance measures have been calculated for both the Flow
Barrier model, Taisei model, and the MIU-4 model. The MMP simulation is run through script
files. The batch file contains script for running Mesh, EdMesh and MAFIC with particle
tracking. The script creates a mesh from the fracture network according to the boundary objects,
sets the steady state head boundary condition, assigns matrix element properties and fracture
properties if not already assigned, and then runs MAFIC with steady state boundary conditions
and releases particles at the prescribed locations. Post processing is carried out using the post
processing programs velocity 90000.exe and PclDist.exe. The input files for the Flow Barrier,
Taisei, and MIU-4 model MMP simulation are described in Table 3-1 through Table 3-3.
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Table 3-1. MMP Script Files for the Flow Barrier Model

Maesh files

Description

mesh.inp

Control Meshing of DFN and Continuum Elements

miu_rev5.sab

Model boundary condition, geometry, and meshing parameters. Contains
particle tracking information.

topo_minus5m.ts

Surface elevation minus 5 meters for the top boundary condition used in
sab files

MizunamiGroup.fab

Sedimentary Layers

FBgranite.fab

Fractures in Granite

TsukiFault.fab

Tsukiyoshi Fault as Planar Structure

Tsuki_north22m.fab

Tsukiyoshi Fault translated 22m north

Tsuki_south22m.fab

Tsukiyoshi Fault translated 22m south

MMPconnectors.fab

Connector fractures to borehole sections

Edmesh files

Description

set_prop.set

Assign matrix and fracture element properties

set_tsukiS.set

Reduce transmissivity of matrix elements adjacent to the Tsukiyoshi fault

tsuki_wegran.ts

Used by set_tsukiS.set to provide location of Tsukiyoshi fault

set_tsukiG.set

reset T adjacent to the Tsukiyoshi fault in the granite.

set_head_bound.set

Reset surface boundary condition as head = elevation and north, east, and
west sides as constant head

bound_head.sab

Used by set_head_bound.set. Contains boundary head surface

Mafic files

Description

mafic.inp

MAFIC Simulation, creates restart.maf, tracks.pcl, particle.pcl,
velocity.dat, and pcl_exit.brk,

Post Processing

Description

PciDist.exe

Reads tracks.pcl and calculated distances

velocity 90000.exe

Reads in velocity.fil and calculates element statistics
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Table 3-2. MMP Script Files for the Taisei Model

Mesh files

Description

mesh.inp

Control Meshing of DFN and Continuum Elements

miu_rev5.sab

Model boundary condition, geometry, and meshing parameters.
Contains particle tracking information,

topo_minusSm.ts

Surface elevation minus 5 meters for the top boundary condition used
in sab files

MizunamiGroup.fab

Sedimentary Layers

TMgranite HighFrac.fab

Highly Fractured zone

TMgranite ModFrac.fab

Moderatly fractured zone

TMitsukiFault.fab Tsukiyoshi Fault
TMiootwall.fab Footwall
TMhangingwall.fab Hangingwall

MMPconnectors.fab

Connector fractures to borehole sections

Edmesh files

Description

set_prop.set

Assign matrix element properties

set_head_bound.set

Reset surface boundary condition as head = elevation and north, east,
and west sides as constant head

bound head.sab

Used by set_head_bound.set. Contains boundary head surface

Mafic files

Description

mafic.inp

MAFIC Simulation, creates restart.maf, tracks.pcl, particle.pcl,
velocity.dat, and pcl_exit.brk,

Post Processing

Description

PclDist.exe

Reads tracks.pcl and calculated distances

velocity 90000.exe

Reads in velocity.fil and calculates element statistics
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Table 3-3. MMP Script Files for the MIU-4 Model

Mesh files

Description

mesh.inp

Control Meshing of DFN and Continuum Elements

miu_rev5.sab

Model boundary condition, geometry, and meshing parameters.
Contains particle tracking information.

topo_minus5m.ts

Surface elevation minus 5 meters for the top boundary condition used
in sab files

MizunamiGroup.fab Sedimentary Layers
MIUgranite.fab Toki Granite
MIUgranite HFZ.fab Highly fractured zone

MIUhangingwall HFZ.fab

Highly fractured zone in the Hangingwall

MIUfootwall HFZ.fab

Highly fractured zone in the Footwall

MIUtsukiFault.fab

Tsukiyoshi Fault

MMPconnectors.fab

Connector fractures to borehole sections

Edmesh files

Description

set_prop.set

Assign matrix and fracture element properties

set_tsukiS.set

Reduce transmissivity of matrix elements adjacent to the Tsukiyoshi
fault

tsuki_wgran.ts

Used by set_tsukiS.set to provide location of Tsukiyoshi fault

set_tsukiG.set

reset T adjacent to the Tsukiyoshi fault in the granite.

set_head_bound.set

Reset surface boundary condition as head = elevation and north, east,
and west sides as constant head

bound head.sab

Used by set_head_bound.set. Contains boundary head surface

Mafic files

Description

mafic.inp

MAFIC Simulation, creates restart.maf, tracks.pcl, particle.pcl,
velocity.dat, and pcl_exit.brk,

Post Processing

Description

PclDist.exe

Reads tracks.pcl and calculated distances

velocity _90000.exe

Reads in velocity.fil and calculates element statistics
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3.1  Batch Files

MMP simulations are run through batch files named MMP_ModelName.bat where
"ModelName" is either FlowBarrier, Taisei or Miu4 depending on the model. The batch file
contains all information needed to run the MMP script files. Flow Barrier model batch file is
shown in Section 3.1.1. Section 3.1.2 contains the Taisei model batch file. MIU-4 model batch

file is shown below in Section 3.1.3.

3.1.1 MMP FlowBarrier.bat

@echo.off

echo
echo Running Mesh

mesh < mesh.inp > mesh.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log

copy mesh.maf flowBarrier.maf
del mesh.maf

echo
echo Running Edmesh

sed -e "s/TestName/flowBarrier/" set_prop.set > set_prop#1.set
edmesh < set_prop#1.set

del set_prop#1.set

copy flowBarrier.mft flowBarrierA.maf

del flowBarrier.mft

sed -¢ "s/TestName/flowBarrier/" set_tsukiS.set > set_tsukiS#1.set
edmesh < set_tsukiS#1.set

del set_tsukiS#1.set .

copy flowBarrierA.mft flowBarrierB.maf

del flowBarrierA. mft

sed -e "s/TestName/flowBarrier/" set_tsukiG.set > set_tsukiG#1.set
edmesh < set_tsukiG#1.set

del set_tsukiG#1.set

copy flowBarrierB.mft flowBarrierC.maf

del flowBarrierB.mift

sed -e "s/TestName/flowBarrier/" set_head_bound.set > set_head_bound#1.set

edmesh < set_head bound#1.set
del set_head bound#1.set
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copy flowBarrierC.mft flowBarrier.mft
del flowBarrierC.mft

del flowBarrierA.maf
del flowBarrierB.maf
del flowBarrierC.maf

del edmesh.log
del edmesh.fid
del _maf _.tal

del edmesh.set

echo
echo Running Mafic, Particle Tracking

sed -e "s/TestName/flowBarrier/" maficPT.inp > maficPT#1.inp
mafic < maficPT#1.inp > mafic.log

del maficPT#1.inp

del pcl.scr

del fort.3

echo
echo Running Post-Process
PcIDist.exe

velocity _90000.exe

3.1.2 MMP Taisei.bat

@echo.off

echo
echo Running Mesh

mesh < mesh.inp > mesh.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log

copy mesh.maf taisei.maf
del mesh.maf

echo
echo Running Edmesh

sed -e "s/TestName/taisei/" set_prop.set > set_prop#1.set
edmesh < set_prop#1.set

del set_prop#1.set

copy taisei.mft taiseiC.maf

del taisei.mft
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sed -e "s/TestName/taisei/" set_head_bound.set > set_head_bound#1.set
edmesh < set_head_bound#1.set

del set_head_bound#1.set

copy taiseiC.mft taisei. mft

del taiseiC.mft

del taiseiC.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic, Particle Tracking

sed -e "s/TestName/taisei/" maficPT.inp > maficPT#1.inp
mafic < maficPT#1.inp > mafic.log

del maficPT#1.inp

del pcl.scr

del fort.3

echo
echo Running Post-Process
PciDist.exe

velocity 90000.exe

3.1.3 MMP Miud.bat
@echo.off

echo
echo Running Mesh

mesh < mesh.inp > mesh.log
del areacut.scr

del dta.scr

del dump.pts

del dump.fid

del meshMsg.log

del meshl.log

copy mesh.maf miu4.maf
del mesh.maf

echo
echo Running Edmesh

sed -e "s/TestName/miu4/" set_prop.set > set_prop#1.set
edmesh < set_prop#1.set

del set_prop#1.set

copy miud4.mft miu4A.maf

del miu4.mft
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sed -¢ "s/TestName/miud/" set_tsukiS.set > set_tsukiS#1.set
edmesh < set_tsukiS#1.set

del set_tsukiS#1.set

copy miu4A.mft miu4B.maf

del miudA.mft

sed -¢ "s/TestName/miud/" set_tsukiG.set > set_tsukiG#1.set
edmesh < set_tsukiG#1.set

del set_tsukiG#l.set

copy miu4B.mft miu4C.maf

del miu4B.mft

sed - "s/TestName/miu4/" set_head_bound.set > set_head_bound#1.set
edmesh < set_head_bound#1.set

del set_head_bound#1.set

copy miu4C.mft miu4.mft

del miud4C.mft

del miu4A.maf
del miu4B.maf
del miu4C.maf

del edmesh.log
del edmesh.fid
del _maf .tal

del edmesh.set

echo
echo Running Mafic, Particle Tracking

sed -¢ "s/TestName/miu4/" maficPT.inp > maficPT#1.inp
mafic < maficPT#1.inp > mafic.log

del maficPT#1.inp

del pcl.scr

del fort.3

echo
echo Running Post-Process
PclDist.exe
velocity_90000.exe

3.2 Mesh Files

MMP mesh input files are named mesh.inp. The mesh input files are included below for each
model. The Flow Barrier model mesh input files is shown in Section 3.2.1, the Taisei model

meh input file in Section 3.2.2, and the MIU-4 model mesh in put file is in Section 3.2.3.

-176 -



JNC TJ8440 2003 —005

The MMP sampling file is named miu_rev5.sab. This file contains sampling .objects such as
boundary regions and wells, and boundary conditions. The file miu_rev5.sab is shown below in
Section 3.2.4. The sab files refer to a surface file containing the topographic surface, this file is
named topo_minusSm.ts. A condensed version of the file topo_minus5m.ts is presented in the

section on LPT simulations (Section 2.2.9).

3.2.1 Flow Barrier mesh.inp

miu_rev5 # .sab file

mesh # output file

le-21 # min. transmissivity
6 # No of fracture files
Tsuki_surface

Tsuki_south22m
Tsuki_north22m

FBgranite

MizunamiGroup

MMPconnectors

1 # summary

1e-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
10 # refinement range around BH
1 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

3.2.2 Taisei mesh.inp

miu_revS # .sab file

mesh # output file

le-21 # min. transmissivity
7 # No of fracture files

TMegranite_HighFrac
TMgranite_ModFrac

TMitsukiFault

TMfootwall

TMhangingwall

MizunamiGroup

MMPconnectors

1 # summary

1e-03 # node merge distance
30 # node link-distance
500 # Global refinement scale
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10 # refinement scale around BH
10 # refinement range around BH
1 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

3.23 MIU-4 mesh.inp

miu_revS # .sab file

mesh # output file

le-21 # min. transmissivity
10 # No of fracture files

Tsuki_surface
Tsuki_south22m
Tsuki_north22m
MizunamiFrac
MIUgranite
MlIUgranite HFZ
MIUhangingwall HFZ
MIUfootwall HFZ

MIUtsukiFault

MMPconnectors

1 # summary

le-03 # node merge distance

30 # node link-distance

500 # Global refinement scale

10 # refinement scale around BH
10 # refinement range around BH
1 # predivision (O=no, 1 = yes)
8.0 # maximum aspect ratio
1000000000.0 # maximum area of element
-1 # special set number

0

3.24 miu revS.sab

BEGIN COORDinate_system
XAxis = East
END

~ BEGIN mesh_header
mafic_header = "maf header"
outer_boundary = "out_bnd"
ground_surface = "topo_minus5m"
BEGIN inner_boundary
"Nol" "No2" "No3"
"No4" "No5" "No6"
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"N07" "N08" vaogn

"No10" "No11" "No12"
"No13" "Nol4" "Nol5"
"No16" "No17" "No18"
"No19" "No20" "No21"
"No22" "No23" "No24"

END
initial_head = "init_H"
initial_flux = "init_Q"

END

BEGIN boundary_condition
name = "init H"

boundary_condition_type = constant_head

BEGIN boundary_values

Hx= 0.00

Hy= .000

Hz= .000

HO= 0.0
END

END

BEGIN boundary_condition
name = "init_Q"

boundary_condition_type = constant_flux

BEGIN boundary_values

Qx= .000

Qy= .000

Qz= .000

Q0= .000
END

END

BEGIN flow_boundary
name = "out_bnd"
region_type = polyhedron
region_name = "out_bnd"

END

BEGIN polyhedron
name = "out_bnd"
BEGIN node

O 0NN B WIN

7610.00-69420.00 600.00
7340.00-69850.00 600.00
7220.00-70660.00 600.00
6900.00-70620.00 600.00
6520.00-71290.00 600.00
5460.00-70820.00 600.00
5050.00-70690.00 600.00
4130.00-70910.00 600.00
4130.00-70260.00 600.00
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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

50
51
52
53
54
55
56
57
58
59
60

3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00
7230.00-66600.00
7550.00-67300.00
7780.00-67620.00
7610.00-69420.00
7340.00-69850.00
7220.00-70660.00
6900.00-70620.00
6520.00-71290.00
5460.00-70820.00
5050.00-70690.00
4130.00-70910.00
4130.00-70260.00
3820.00-68830.00
3600.00-67714.33
3590.00-67050.00
3580.00-66560.00
3870.00-66280.00
4250.00-66270.00
4840.00-65500.00
5411.69-65630.00
6411.69-66080.00

600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
600.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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61 7230.00-66600.00 0.00

62 7550.00-67300.00 0.00

63 7780.00-67620.00 0.00

64 7610.00-69420.00 -375.00
65 7340.00-69850.00 -375.00
66 7220.00-70660.00 -375.00
67 6900.00-70620.00 -375.00
68 6520.00-71290.00 -375.00
69 5460.00-70820.00 -375.00
70 5050.00-70690.00 -375.00
71 4130.00-70910.00 -375.00
72 4130.00-70260.00 -375.00
73 3820.00-68830.00 -375.00
74 3600.00-67714.33 -375.00
75 3590.00-67050.00 -375.00
76 3580.00-66560.00 -375.00
77 3870.00-66280.00 -375.00
78 4250.00-66270.00 -375.00
79 4840.00-65500.00 -375.00
80 5411.69-65630.00 -375.00
81 6411.69-66080.00 -375.00
82 7230.00-66600.00 -375.00
83 7550.00-67300.00 -375.00
84 7780.00-67620.00 -375.00
85 7610.00-69420.00 -750.00
86 7340.00-69850.00 -750.00
87 7220.00-70660.00 -750.00
88 6900.00-70620.00 -750.00
89 6520.00-71290.00 -750.00
90 5460.00-70820.00 -750.00
91 5050.00-70690.00 -750.00
92 4130.00-70910.00 -750.00
93 4130.00-70260.00 -750.00
94 3820.00-68830.00 -750.00
95 3600.00-67714.33 -750.00
96 3590.00-67050.00 -750.00
97 3580.00-66560.00 -750.00
98 3870.00-66280.00 -750.00
99 4250.00-66270.00 -750.00
1004840.00-65500.00 -750.00
1015411.69-65630.00 -750.00
1026411.69-66080.00 -750.00
1037230.00-66600.00 -750.00
1047550.00-67300.00 -750.00
1057780.00-67620.00 -750.00
1067610.00-69420.00 -1125.00
1077340.00-69850.00 -1125.00
1087220.00-70660.00 -1125.00
1096900.00-70620.00 -1125.00
1106520.00-71290.00 -1125.00
1115460.00-70820.00 -1125.00
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1125050.00-70690.00 -1125.00
1134130.00-70910.00 -1125.00
1144130.00-70260.00 -1125.00
1153820.00-68830.00 -1125.00
1163600.00-67714.33 -1125.00
1173590.00-67050.00 -1125.00
1183580.00-66560.00 -1125.00
1193870.00-66280.00 -1125.00
1204250.00-66270.00 -1125.00
1214840.00-65500.00 -1125.00
1225411.69-65630.00 -1125.00
1236411.69-66080.00 -1125.00
1247230.00-66600.00 -1125.00
1257550.00-67300.00 -1125.00
126 7780.00-67620.00 -1125.00
1277610.00-69420.00 -1500.00
1287340.00-69850.00 -1500.00
1297220.00-70660.00 -1500.00
1306900.00-70620.00 -1500.00
1316520.00-71290.00 -1500.00
1325460.00-70820.00 -1500.00
1335050.00-70690.00 -1500.00
1344130.00-70910.00 -1500.00
1354130.00-70260.00 -1500.00
136 3820.00-68830.00 -1500.00
1373600.00-67714.33 -1500.00
1383590.00-67050.00 -1500.00
1393580.00-66560.00 -1500.00
1403870.00-66280.00 -1500.00
1414250.00-66270.00 -1500.00
142 4840.00-65500.00 -1500.00
1435411.69-65630.00 -1500.00
1446411.69-66080.00 -1500.00
1457230.00-66600.00 -1500.00
1467550.00-67300.00 -1500.00
1477780.00-67620.00 -1500.00
1487610.00-69420.00 -1875.00
1497340.00-69850.00 -1875.00
1507220.00-70660.00 -1875.00
1516900.00-70620.00 -1875.00
1526520.00-71290.00 -1875.00
1535460.00-70820.00 -1875.00
154 5050.00-70690.00 -1875.00
1554130.00-70910.00 -1875.00
1564130.00-70260.00 -1875.00
1573820.00-68830.00 -1875.00
1583600.00-67714.33 -1875.00
1593590.00-67050.00 -1875.00
1603580.00-66560.00 -1875.00
1613870.00-66280.00 -1875.00
1624250.00-66270.00 -1875.00
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163 4840.00-65500.00 -1875.00
164 5411.69-65630.00 -1875.00
1656411.69-66080.00 -1875.00
166 7230.00-66600.00 -1875.00
1677550.00-67300.00 -1875.00
1687780.00-67620.00 -1875.00
1697610.00-69420.00 -2250.00
1707340.00-69850.00 -2250.00
1717220.00-70660.00 -2250.00
1726900.00-70620.00 -2250.00
1736520.00-71290.00 -2250.00
174 5460.00-70820.00 -2250.00
1755050.00-70690.00 -2250.00
176 4130.00-70910.00 -2250.00
1774130.00-70260.00 -2250.00
1783820.00-68830.00 -2250.00
1793600.00-67714.33 -2250.00
1803590.00-67050.00 -2250.00
1813580.00-66560.00 -2250.00
1823870.00-66280.00 -2250.00
1834250.00-66270.00 -2250.00
184 4840.00-65500.00 -2250.00
1855411.69-65630.00 -2250.00
1866411.69-66080.00 -2250.00
1877230.00-66600.00 -2250.00
1887550.00-67300.00 -2250.00
1897780.00-67620.00 -2250.00
1907610.00-69420.00 -2625.00
1917340.00-69850.00 -2625.00
1927220.00-70660.00 -2625.00
193 6900.00-70620.00 -2625.00
1946520.00-71290.00 -2625.00
1955460.00-70820.00 -2625.00
196 5050.00-70690.00 -2625.00
1974130.00-70910.00 -2625.00
1984130.00-70260.00 -2625.00
1993820.00-68830.00 -2625.00
2003600.00-67714.33 -2625.00
2013590.00-67050.00 -2625.00
2023580.00-66560.00 -2625.00
2033870.00-66280.00 -2625.00
2044250.00-66270.00 -2625.00
205 4840.00-65500.00 -2625.00
2065411.69-65630.00 -2625.00
2076411.69-66080.00 -2625.00
2087230.00-66600.00 -2625.00
2097550.00-67300.00 -2625.00
2107780.00-67620.00 -2625.00
2117610.00-69420.00 -3000.00
2127340.00-69850.00 -3000.00
2137220.00-70660.00 -3000.00
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214 6900.00-70620.00
2156520.00-71290.00
216 5460.00-70820.00
2175050.00-70690.00
2184130.00-70910.00
2194130.00-70260.00
2203820.00-68830.00
2213600.00-67714.33
2223590.00-67050.00
2233580.00-66560.00
2243870.00-66280.00
2254250.00-66270.00
2264840.00-65500.00
2275411.69-65630.00
2286411.69-66080.00
2297230.00-66600.00
2307550.00-67300.00
2317780.00-67620.00
2325500.00-68500.00
233 5500.00-68500.00
END

BEGIN element

WUWWWWWWWWWWWWWWWWWWWWWWWWWWWwW

"East" 2

"East" 22
"East" 3

"East" 23
"South"4

"South" 24
"South" 5

"South" 25
"South" 6

"South" 26
"South"7

"South"27
"South"8

"South" 28
"West" 9

"West" 29
"West" 10
"West" 30
"West" 11
"West" 31
"West" 12
"West" 32
"West" 13
"West" 33
"North" 14
"North" 34
"North" 15
"North" 35
"North" 16

22
2
23
3
24
4
25
5
26
6
27
7
28
8
29
9
30
10
31
11
32

‘12

33
13
34
14
35
15
36

-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
-3000.00
600.00

-3000.00
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"North" 36
"North" 17
"North" 37
"North" 18
"North" 38
"North" 19
"North" 39

"East"
"Eastll
"East”
"East"
"East"
"East"
"East"”
"East"
"East"
"Eastﬂ

20
40
21
41
1

42
23
43
24
44

"South" 25
"South" 45
"South" 26
"South" 46
"South" 27
"South" 47
"South" 28
"South" 48
"South" 29
"South" 49
"West" 30
"West" 50
"West" 31
"West" 51
"West" 32
"West" 52
"West" 33

"West"
"WCSt"
"West"

53
34
54

"North" 35
"North" 55
"North" 36
"North" 56
"North" 37
"North" 57
"North" 38
"North" 58
"North" 39
"North" 59
"North" 40
"North" 60

"EaSt"
"East"

41
61

37
16
38
17
39
18
40
19
41
20
42
21
22
22
44
23
45
24
46
25
47
26
48
27
49
28
50
29
51
30
52
31
53
32
54
33
55
34
56
35
57
36
58
37
59
38
60
39
61
40
62

16
37
17
38
18
39
19
40
20
41
21
42

43
23
44
24
45
25
46
26
47
27
48
28
49
29
50
30
51
31
52
32
53
33
54
34
55
35
56
36
57
37
58
38
59
39
60
40
61
41
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"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"

42
62
22
63
44
64
45
65

"South" 46
"South" 66
"South" 47
"South" 67
"South" 48
"South" 68
"South" 49
"South" 69
"South" 50
"South" 70
"West" 51
"West" 71
"West" 52
"West" 72
"West" 53
"West" 73
"West" 54
"West" 74
"West" 55
"West" 75
"North" 56
"North" 76
"North" 57
"North" 77
"North" 58
"North" 78
"North" 59
"North" 79
"North" 60
"North" 80
"North" 61
"North" 81

"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"
"East"

62
82
63
83
43
84
65
85
66
86

"South" 67

41
63
42
43
43
65
44
66
45
67
46
68
47
69
48
70
49
71
50
72
51
73
52
74
53
75
54
76
55
77
56
78
57
79
58
80
59
81
60
82
61
83
62
84
63
64
64
86
65
87
66

62
42
63
22
64
44
65
45
66
46
67
47
68
48
69
49
70
50
71
51
72
52
73
53
74
54
75
55
76
56
77
57
78
58
79
59
80
60
81
61
82
62
83
63
84
43
85
65
86
66
87
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"South"87 88 67
"South"68 67 88
"South"88 89 68
"South"69 68 89
"South"89 90 69
"South"70 69 90
"South"90 91 70
"South"71 70 91
"South"91 92 71
"West" 72 71 92
"West" 92 93 72
"West" 73 72 93
"West" 93 94 73
"West" 74 73 94
"West" 94 95 74
"West" 75 74 95
"West" 95 96 75
"West" 76 75 96
"West" 96 97 76
"North"77 76 97
"North"97 98 77
"North"78 77 98
"North"98 99 78
"North"79 78 99
"North"99 10079
"North"80 79 100
"North" 10010180
"North"81 80 101
"North" 10110281
"North"82 81 102
"North" 102 103 82
"East" 83 82 103
"East" 10310483
"East" 84 83 104
"East" 10410584
"East" 64 84 105
"East" 10585 64
"East” 86 85 106
"East" 10610786
"East" 87 86 107
"East" 10710887
"South" 88 87 108
"South" 10810988
"South"89 88 109
"South" 10911089
"South"90 89 110
"South"11011190
"South"91 90 111
"South" 11111291
"South"92 91 112
"South" 11211392
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"West" 93 92 113
"West" 11311493

"West" 94 93 114
"West" 11411594

"West" 95 94 115
"West" 11511695

"West" 96 95 116
"West" 11611796

"West" 97 96 117
"West" 11711897

"North"98 97 118
"North" 11811998

"North"99 98 119
"North" 11912099

"North" 10099 120
"North" 120121100
"North" 101100121
"North" 121122101
"North" 102101122
"North" 122123102
"North" 103102123
"North" 123124103
"East" 104103124
"East" 124125104
"East" 105104125
"East" 125126105
"East" 85 105126
"East" 12610685

"East" 107106127
"East" 127128107
"East" 108107128
"East" 128129108
"South"” 109108 129
"South" 129130109
"South" 110109130
"South" 130131110
"South" 111110131
"South”131132111
"South"112111132
"South" 132133112
"South" 113112133
"South" 133134113
"West" 114113134
"West" 134135114
"West" 115114135
"West" 135136115
"West" 116115136
"West" 136137116
"West" 117116137
"West" 137138117
"West" 118117138
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"West" 138139118
"North"119118139
"North" 139140119
"North" 120119140
"North" 140141120
"North" 121120141
"North" 141142121
"North" 122121142
"North" 142143122
"North" 123122143
"North" 143144123
"North" 124123144
"North" 144145124
"East" 125124145
"East" 145146125
"East” 126125146
"East" 146147126
"East" 106126147
"East" 147127106
"East" 128127148
"East" 148149128
"East" 129128149
"East" 149150129
"South" 130129150
"South" 150151130
"South" 131130151
"South” 151152131
"South" 132131152
"South" 152153132
"South" 133132153
"South" 153154133
"South" 134133154
"South" 154155134
"West" 135134155
"West" 155156135
"West" 136135156
"West" 156157136
"West" 137136157
"West" 157158137
"West" 138137158
"West" 158159138
"West" 139138159
"West" 159160139
"North" 140139160
"North" 160161140
"North" 141140161
"North" 161162141
"North" 142141162
"North" 162163 142
"North" 143142163
"North"163 164 143
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"North" 144143 164
"North" 164 165 144
"North" 145144 165
"North" 165 166 145
"East" 146145166
"East" 166167146
"East" 147146167
"East" 167168147
"East" 127147168
"East" 168148127
"East" 149148169
"East" 169170149
"East" 150149170
"East" 170171150
"South" 151150171
"South" 171172151
"South" 152151172
"South" 172173152
"South" 153152173
"South"173174153
"South" 154153174
"South" 174175154
"South" 155154 175
"South" 175176155
"West" 156155176
"West" 176177156
"West" 157156177
"West" 177178157
"West" 158157178
"West" 178179158
"West" 159158179
"West" 179180159
"West" 160159180
"West" 180181160
"North" 161160181
"North" 181182161
"North" 162161182
"North" 182183162
"North" 163162183
"North" 183184163
"North" 164163 184
"North" 184 185 164
"North" 165164 185
"North" 185186 165
"North" 166 165186
"North" 186 187166
"East” 167166187
"East" 187188167
"East" 168167188
"East" 188189168
"East" 148168189
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"East" 189169148
"East" 170169190
"East" 190191170
"East" 171170191
"East" 191192171
"South" 172171192
"South" 192193172
"South" 173172193
"South" 193194173
"South" 174173194
"South”" 194195174
"South" 175174195
"South" 195196175
"South" 176175196
"South" 196197176
"West" 177176197
"West" 197198177
"West" 178177198
"West" 198199178
"West" 179178199
"West" 199200179
"West" 180179200
"West" 200201 180
"West" 181180201
"West" 201202181
"North" 182181202
"North" 202203182
"North" 183182203
"North" 203204 183
"North" 184 183204
"North" 204 205 184
"North" 185184205
"North" 205206 185
"North" 186 185 206
"North" 206207 186
"North" 187 186 207
"North" 207208 187
"East" 188187208
"East" 208209188
"East" 189188209
"East" 209210189
"East" 169189210
"East" 210190169
"East” 191190211
"East" 211212191
"East" 192191212
"East" 212213192
"South" 193192213
"South"213214193
"South" 194193214
"South"214 215194
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"South" 195194215
"South"215216195
"South"” 196195216
"South" 216217196
"South" 197196217
"South" 217218197
"West" 198197218
"West" 218219198
"West" 199198219
"West" 219220199
"West" 200199220
"West" 220221200
"West" 201200221
"West" 221222201
"West" 202201222
"West" 222223202
"North" 203202223
"North" 223224203
"North" 204 203 224
"North" 224225204
"North" 205204225
"North" 225226205
"North" 206205226
"North" 226227206
"North" 207206227
"North" 227228207
"North" 208207228
"North" 228229208
"East” 209208229
"East" 229230209
"East" 210209230
"East" 230231210
"East" 190210231
"East” 231211190

"Zpos" 1 2 232
"Zpos" 2 3 232
"Zpos" 3 4 232
"Zpos" 4 5 232
"Zpos" 5 6 232
"Zpos" 6 7 232
"Zpos" 7 8 232
"Zpos" 8 9 232
"Zpos" 9 10 232

"Zpos" 10 11 232
"Zpos" 11 12 232
"Zpos" 12 13 232
"Zpos" 13 14 232
"Zpos" 14 15 232
"Zpos" 15 16 232
"Zpos" 16 17 232
"Zpos" 17 18 232
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"Zpos" 18 19 232
"Zpos" 19 20 232
"Zpos" 20 21 232
"Zpos" 21 1 232
"Zneg" 211212233
"Zneg" 212213233
"Zneg" 213214233
"Zneg" 214215233
"Zneg" 215216233
"Zneg" 216217233
"Zneg" 217218233
"Zneg" 218219233
"Zneg" 219220233
"Zneg" 220221233
"Zneg" 221222233
"Zneg" 222223233
"Zneg" 223224233
"Zneg" 224225233
"Zneg" 225226233
"Zneg" 226227233
"Zneg" 227228233
"Zneg" 228229233
"Zneg" 229230233
"Zneg" 230231233
"Zneg" 231211233
ND

WWWWWwWwww

émwuwuwwuuuwwuuwuww

m

BEGIN boundary_condition
name = "inner"
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx = .000

Qy= .000

Qz= .000

Q0= .000
END

END

BEGIN boundary_condition
name = "bc_base"
boundary_condition_type = constant_flux
BEGIN boundary values
Qx=0
Qy=0
Qz=0
Q0=0
END
END

BEGIN boundary_condition
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name = "BC_zeroflow"
boundary_condition_type = constant_flux
BEGIN boundary_values

Qx=0

Qy=0

Qz=0

Q0=0
END

END

BEGIN boundary_condition
name = "bc_top"
boundary_condition_type = constant_head
BEGIN boundary_values )

Hx=0

Hy=0

Hz =0.0

HO=0
END

END

BEGIN surface_region
name = "topo_minusSm"
file_name = "topo_minus5m.ts"
# general infiltration rage for the regions undefined
# boundary name is "ground surface"
infiltration = 5.00e-08
BEGIN infiltration_region
# name Xmin Ymin Xmax Ymax rate [m/s]
# "SE_region" 1000 15040 1.e-03
# "NW_region" 0100 50150 2.e-03
END
END

BEGIN mafic_header
name = "maf header"
mafic_namelist = "maf namelist"
mafic_parameter = "maf_par”
solute_parameter = "maf_soln_par"
mafic_Title = "MIU model"
BEGIN time_step

1.00 13 1

END
# boundary_group_number = 1
END

BEGIN mafic namelist
name = "maf_namelist"
IPART = 2000
debug=F
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END

BEGIN mafic_parameter
name = "maf_par"
proj = .7900
output_type = 0
iplot = 0
ielem = 1
restart = 1
mtype = 1
itrans = 0
b =0
solute_mode = 1
tolerance = 1.0e-08
iteration_no = 4000

END

BEGIN borehole

name = "Nol"
origin = 4488.83 -66900 -250
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "Nol"
END

END

BEGIN borehole
name = "No2"
origin = 5488.83 -66900 -250
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No2"
END
END

BEGIN borehole
name = "No3"
origin = 6488.83 -66900 -250

trend = 0
plunge =0
radius = 1.0

length = 150
BEGIN boundary_groups
all = "No3"
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END
END

BEGIN borehole
name = "No4"
origin = 4488.83 -66900 -500
trend =0
plunge = 0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No4"
END
END

BEGIN borehole
name = "No5"
origin = 5488.83 -66900 -500
trend = 0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No5"
END
END

BEGIN borehole
name = "No6"
origin = 6488.83 -66900 -500
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No6"
END
END

BEGIN borehole
name = "No7"
origin = 4488.83 -66900 -750
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No7"
END
END
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BEGIN borehole
name = "No8"
origin = 5488.83 -66900 -750
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No8"
END
END

BEGIN borehole
name = "No9"
origin = 6488.83 -66900 -750
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No9"
END
END

BEGIN borehole
name = "Nol0"
origin = 4488.83 -66900 -1000
trend = 0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No10"
END
END

BEGIN borehole
name = "Noll"
origin = 5488.83 -66900 -1000
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "Nol11"
END
END
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BEGIN borehole
name = "Nol2"
origin = 6488.83 -66900 -1000
trend =0
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No12"
END
END

BEGIN borehole
name = "No13"
origin = 4488.83 -68629.36 -250
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No13"
END
END

BEGIN borehole
name = "No14"
origin = 5488.83 -68629.36 -250
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No14"
END
END

BEGIN borehole
name = "Nol5"
origin = 6488.83 -68629.36 -250
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No15"
END
END
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BEGIN borehole
name = "Nol6"
origin = 4488.83 -68629.36 -500
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No16"
END
END

BEGIN borehole
name = "Nol7"
origin = 5488.83 -68629.36 -500
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "Nol7"
END
END

BEGIN borehole
name = "Nol8"
origin = 6488.83 -68629.36 -500
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No18"
END
END

BEGIN borehole
name = "Nol9"
origin = 4488.83 -68629.36 -750
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No19"
END
END

BEGIN borehole
name = "No20"
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origin = 5488.83 -68629.36 -750
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No20"
END
END

BEGIN borehole
name = "No21"
origin = 6488.83 -68629.36 -750
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No21"
END
END

BEGIN borehole
name = "No22"
origin = 4488.83 -68629.36 -1000
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No22"
END
END

BEGIN borehole
name = "No23"
origin = 5488.83 -68629.36 -1000
trend = 180
plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No23"
END
END

BEGIN borehole
name = "No24"
origin = 6488.83 -68629.36 -1000
trend = 180
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plunge =0
radius = 1.0
length = 150
BEGIN boundary_groups
all = "No24"
END
END

BEGIN boundary_group
name = "Nol"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No2"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No3"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No4"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No5"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No6"
boundary_condition = "inner"
END

BEGIN boundary_group

name = "No7"

boundary condition = "inner"
END

BEGIN boundary_group
name = "No8"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No9"
boundary_condition = "inner"
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END

BEGIN boundary_group
name = "No10"
boundary_condition = "inner'
END

BEGIN boundary _group
name = "Noll"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol2"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol13"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol4"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol5"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol6"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol7"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Nol8"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No19"
boundary_condition = "inner"
END
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BEGIN boundary_group
name = "No20"
boundary_condition = "inner'
END

BEGIN boundary_group
name = "No21"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "No22"
boundary_condition = "inner'
END

t

BEGIN boundary_group
name = "No23"
boundary_condition = "inner"
END

t

BEGIN boundary_group
name = "No24"
boundary_condition = "inner"
END

BEGIN boundary_group
name = "Zpos"
boundary_condition = "bc_top”
END

BEGIN boundary_group
name = "Zneg"
boundary_condition = "bc_base”
END

BEGIN boundary_group

name = "North"

boundary_condition = "BC_zeroflow"
END

BEGIN boundary_group

name = "South"

boundary_condition = "BC_zeroflow"
END

BEGIN boundary_group

name = "East"

boundary_condition = "BC_zeroflow"
END
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BEGIN boundary_group

name = "West"

boundary_condition = "BC_zeroflow"
END

BEGIN flow_boundary
name = "Nol"
region_type = borehole
region_name = "Nol"

END

BEGIN flow_boundary
name = "No2"
region_type = borehole
region_name = "No2"

END

BEGIN flow_boundary
name = "No3"
region_type = borehole
region_name = "No3"

END

BEGIN flow_boundary
name = "No4"
region_type = borehole
region_name = "No4"

END

BEGIN flow_boundary
name = "No3"
region_type = borehole
region_name = "No3"

END

BEGIN flow_boundary
name = "No6"
region_type = borehole
region_name = "No6"

END

BEGIN flow_boundary
name = "No7"
region_type = borehole
region_name = "No7"

END

BEGIN flow_boundary

name = "No8"
region_type = borehole
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region_name = "No8"
END

BEGIN flow_boundary
name = "No9"
region_type = borehole
region_name = "No9"

END

BEGIN flow_boundary
name = "Nol0"
region_type = borehole
region_name = "No1Q"

END

BEGIN flow_boundary
name = "Nol11"
region_type = borehole
region_name = "Nol1"

END

BEGIN flow_boundary
name = "No12"
region_type = borehole
region_name = "No12"

END

BEGIN flow_boundary
name = "Nol3"
region_type = borehole
region_name = "No13"

END

BEGIN flow_boundary
name = "Nol4"
region_type = borehole
region_name = "No14"

END

BEGIN flow_boundary
name = "No15"
region_type = borehole
region_name = "Nol5"

END

BEGIN flow_boundary
name = "Nol6"
region_type = borehole
region_name = "No16"

END
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BEGIN flow_boundary
name = "Nol7"
region_type = borehole
region_name = "No17"

END

BEGIN flow_boundary
name = "No18"
region_type = borehole
region_name = "No18"

END

BEGIN flow_boundary
name = "No19"
region_type = borehole
region_name = "No19"

END

BEGIN flow_boundary
name = "No20"
region_type = borehole
region_name = "No20"

END

BEGIN flow_boundary
name = "No21"
region_type = borehole
region_name = "No21"

END

BEGIN flow_boundary
name = "No22"
region_type = borehole
region_name = "No22"

END

BEGIN flow_boundary
name = "No23"
region_type = borehole
region_name = "N023"

END

BEGIN flow_boundary
name = "No24"
region_type = borehole
region_name = "No24"

END

BEGIN solute_parameter
name = "maf_soln_par"
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iseed = 12321
displ = 1.000
dispt = 0.100
diffusion = 1e-009
pm = 5e-010
phow = 1000
rsink = 0.01
nptrak = -1

no_source_groups = 10
BEGIN source_group_name
"Source 1"
"Source_2"
"Source_3"
"Source_7"
"Source 9"
"Source_13"
"Source_15"
"Source_16"
"Source_18"
"Source_19"
END

END

BEGIN solute_group
name ="Source_1"
chemical name ="A"
boundary_group = "No1"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 2"
chemical _name ="B"
boundary_group = "No2"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 3"
chemical name ="C"
boundary_group = "No3"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
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END

BEGIN solute_group
name ="Source_4"
chemical_name ="D"
boundary_group = "No4"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_5"
chemical_name ="E"
boundary_group = "No5"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_6"

" chemical name ="F"
boundary_group = "No6"
BEGIN solute_concentration

.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_7"
chemical name ="G"
boundary_group = "No7"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_8"
chemical_name ="H"
boundary_group = "No8"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END
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- BEGIN solute_group

name ="Source_9"

chemical name ="I"

boundary_group = "No9"

BEGIN solute_concentration
.000 0
5.00E+00 100

END

END

BEGIN solute_group
name ="Source 10"
chemical_name ="J"
boundary_group = "No10"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 11"
chemical name ="K"
boundary_group = "No11"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_12"
chemical_name ="L"
boundary_group = "No12"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 13"
chemical_name ="M"
boundary_group = "No13"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END
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BEGIN solute_group
name ="Source 14"
chemical name ="N"
boundary_group = "No14"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_15"
chemical_name ="O"
boundary_group = "No15"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_16"
chemical_name ="P"
boundary_group = "No16"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_17"
chemical_name ="Q"
boundary_group = "Nol7"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_18"
chemical_name ="R"
boundary_group = "No18"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END
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BEGIN solute_group
name ="Source_19"
chemical name ="S"
boundary_group = "No19"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 20"
chemical_name ="T"
boundary_group = "No20"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 21"
chemical name ="U"
boundary_group = "No21"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source 22"
chemical_name ="V"
boundary_group = "No22"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
name ="Source_23"
chemical_name ="W"
boundary_group = "No23"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

BEGIN solute_group
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name ="Source 24"
chemical_name ="X"
boundary_group = "No24"
BEGIN solute_concentration
.000 0
5.00E+00 100
END
END

33 Edmesh Files

The set files are used by Edmesh to set element and fracture properties, fault region properties,
and initial head within the MMP simulations are the same as Edmesh files used in the LPT

simulations. For a complete explanation the set files used for each model, see Section 2.3.

34 Mafic Files

MMP batch files run all three modes through the steady state case with particle tracking. The
mafic input file consists of the mafic input file and the output file name. Section 3.4.1 shows the

mafic input file for MMP simulations

3.4.1 maficPT.inp

TestName.mft
restartPT.res

35 Post Processing Files

Two post processing codes are used to calculate performance measured of the MMP simulations:
PclDist.exe and velocity_90000.exe. PclDist.exe reads tracks.pcl (file created from Mafic) and
calculated distances (output = tracksDist.pcl). velocity_90000.exe reads in velocity.fil (Section

3.5.1) for the input and output file names and calculates element statistics.

3.5.1  velocity.fil

restart.maf
output.txt
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