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. Visual MODFLOW
¢ Visua MODFLOW
¢ Visua MODFLOW

1.1
Visual MODFLOW
® CPU 486DX
® RAM 32MB 64 MB
° 1.44MB 35"
° 40 MB
) Microsoft
) Windows 95/Windows NT 4.0 Service Pack 3

Visual MODFL OW
Waterloo Hydrogeologic

1.2 Visual MODFLOW

Visuad MODFLOW
Visua MODFLOW
Setup32.exe Windows 95/NT Visual MODFLOW for Windows
Visuad MODFLOW A C
\vmodnt ,

1.2.1 Windows 95/Windows NT 4.0

Windows 95/Windows NT 4.0 Visual MODFLOW
[1] 1
[2] Windows
[3] A:\Setup.EXE Visual MODFLOW
[4] OK
[5] OK Visua MODFLOW

6] oK




“ WHI Software”
VmodWin2.70 Visua MODFLOW Visual
MODFLOW Uninstall VmodWin2.70

1.3 Visual MODFLOW

“ WHI Software” Visua MODFLOW /
/WHI Software/VmodWin2.70 Visuad MODFLOW
Visua MODFLOW Visual MODFLOW
Visua MODFLOW /
Next
Visua MODFLOW
File Input Run Output Setup  Help

File Visual MODFLOW

I nput Visual MODFLOW

Run

Output

Setup

Help Visua MODFLOW
Microsoft

Visuad MODFLOW

Visua MODFLOW File
1 Open
2 New
3 Save as
4 Import MODFLOW
5 Export AutoCad (dxf) Windows emf

MODFLOW
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1.5

View Column
View Row
View layer
Goto
Previous
Next
3D

F1
F2 3D
F3
F4 DXF
F5
F6
F7
F8
F9
F10
CAD Visual MODFLOW

CAD Microsoft CAD

Esc

Tab

1.5.1

Visual MODFLOW

Overlay
Output Input
Output



.DXF .BMP

Grid

F9 F9

Settings
DXF
Default User Defined
1.6 Visual MODFLOW
Visuad MODFLOW
File Print
Project |nformation Full Image
Zoom In
Windows
Select
Name
Windows Properties Windows
1.6.1 DXF
DXF AutoCAD CAD
13 ” DXF
DXF File Print to DXF file
DXF
Setup Visua MODFLOW

Setup
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1.7.1
Visua MODFLOW MODFLOW  MT3D
Setup Numeric Engines
MODFLOW USGS MODFL OW 96 from WHI
MODPATH

Hydrogeologic ~ Zone Budget from Waterloo Hydrogeologic

EPAMT3D v.l1
DOD MT3D v.1.1

MODFLOW MT3D
projectname.flo MT3D

1.7.2 Windows95/NT

Windows95/NT

1.8

18.1

Visual MODFL OW

MT3D v.1.86 Papadopulos & Associate Inc.
MT3D96 Papadopulos & Associate Inc.

FORTRAN
Numeric Engines

USGS MODPATH from Waterloo

MT3D96

MODFLOW

Visual MODFLOW

Visual MODFLOW

RAM
RAM
OUT OF MEMORY- CANNOT CONTINUE
Visual MODFLOW Visual
MODFLOW
KB
DXF HUGE
Visual MODFLOW DXF DXF
Visual MODFLOW  DXF AUTOCAD
CAD DXF DECIMAL
12

SCALE 0.0833333 1/12 DXFOUT
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Visual MODFLOW
Visual MODFLOW

USGS MODFL OW Visual MODFL OW
Visual MODFLOW Watcom F77 MODFLOW MODFLOW
Lahey F77 Visual MODFLOW Fortran
.HDS .DDN
MODFLOW
Visual MODFLOW
Visual MODFLOW XXXX Kbytes
MODFLOW PC RAM
MODFLOW Visual MODFLOW
MODFLOW
Visual
MODFLOW
1
2.
3. vmod.vmc

DOSAGpro Error 1307—not enough memory when
attemping to run MODFLOW

1.9

Waterloo Hydrogeologic Visual
MODFLOW

email

HELP About Visual MODFL OW

Win 95 /WIinNT
RAM
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Visual MODFLOW
Airport
MODFLOW MODPATH

2.1
Waterloo
550m°/d
2e-4m/s
2.2
TYPE
SELECT
o Tab
o Enter
0
N
2.3 Visual MODFLOW
Windows WHI Software

MODFLOW

Visual MODFLOW
O OK

Visual MODFLOW

400 m*d

Vmod

1e-10m/s

Visual
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2.4

O File
0 Open
M Tutorial
2
O Gridl.vmf
3-7
O Grid2.vmf
8-10
O Airport.vmf
11-14
ad Output.vmf
O filename.vmf 1
ad OK
251 1
0 Setup
0 Numeric Engines

Visua MODFLOW MT3D EPA
1.86 MT3D96
MT3D96
MT3D96
O Transport Numeric Engineer
O MT3D by Papadoplulos_Associates I nc.

g OK

11

DOD1.5

DOD 15

MT3D96

1.10
MT3D v.1.10
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252 2
Visua MODFLOW
O File
O New
N Tutorial
* Tutoria’ Save
Visual MODFLOW vmf
O OCreate model using base Map
.DXF
O Browse
Visual MODFLOW c\VMODNT\tutorial
O sitemap.dxf
0 Open
Enter Number of Columns (j) 0o
Enter Number of Rows (i) 0o
Enter Number of Layers (k) 3o
Enter Zmin 0w
Enter Zmax 18«
Units
Length meters
Time days
Conductivity m/second
Mass kg
Concentration mg/L
Pumping Rate m3/day
Recharge mm/year
d Create
Select Model Region ,
Visual MODFLOW sitemap.dxf
Visual MODFLOW oxf DXF

Enter Sart Point X

Enter Sart Point Y

Enter Angle

Enter Grid Co-ordinates X1
Enter Grid Co-ordinatesY1

0w
0w
0w
0w
0o
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Enter Grid Co-ordinates X2 2000 o
Enter Grid Co-ordinatesY?2 2000
0 OK

400140013

Visuad MODFLOW

253 3

O File
0 Open

O Grid_1.vmf Tutoria
Visual MOFLOW

t Input
Building Blocks
Visual MODFLOW Grid
View Column View Row View Layer Goto Next Previous

X

O Edit Columns
Add Vertical Line
O ®@Every spaced gridlinesfrom
from 500 -
to 1600 -
at intervals of 254
ad OK
ad Close
Y

O Edit Rows

O ®@Every spaced gridlinesfrom
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from 400 &
to 1900 -
at intervals of 25
ad OK

ad Close

0 View Column

Visual MODFLOW

O F8-Vertical Exaggeration
Type 40
O OK
Visual MODFLOW Surfer  .grd X, ¥,z ASCII
ASCII X, Y, Z
O Import Surface
O Choose Filename
ASCII airpt_gs.asc
o airpt_gs.asc
O OK
20 17 Visua MODFLOW
ASCII XY z
1
1
O Import Surface
O Choose Filename
1] airpt_bl.asc 1
O ®© Import bottom elevation of layer 1
ad Minimum Layer Thickness 0.75
O OK

O Import Surface
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O Choose Filename
1] airpt_b2.asc 2
O ®© Import bottom elevation of layer 2
O Minimum Layer Thickness 0.75
O OK
O Import Surface
O Choose Filename
1] airpt_b3.asc 3
O ®© Import bottom elevation of layer 3
O Minimum Layer Thickness 0.75
O OK
O Edit Layers
Add Horizontal Layer
O © Split current layer into ‘2’ evenly spaced layers
O OK
O Close

Next Previous

View Row
View Layer
254 4
O File
O Open
HN grid_2.vmf

Visua MODFLOW
U Input
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Well Name
Type

Well

Pumping Wells

Yes

F5-Zoom In

Add Well

Add Screen

Visual MODFLOW

MODFLOW

Stop[day]
Rate[m3/d]
O

Well Name
Type
Rate[m?/d)]
Type
ad
0

OK

Copy Well

Edit Well

OK
F6-Zoom Out

Supply Well 1

5-0.3

Sop

7300 -
-400 »

Visual MODFLOW

Supply Well 2

-550

Visual MODFLOW

0.3

Visual



20

255 5
O File
O Open
(10  Tutorial
1 grid_2.vmf
Visual MODFLOW

U Input

O Properties

O Conductivity

O Yes ( )

Assign Single Assign Polygon

Hydraulic Conductivity in x (m/sec) Kx
X KX

Hydraulic Conductivity in y (m/sec) Ky
Y Ky

Hydraulic Conductivity in z (m/sec) Kz
4 Kz

Specific Storage (Ss)

Specific Yield (Sy)

Effective porosity (Eff.Por)

Total Porosity (Total Porosity)

g OK
Kx Ky

O Goto

Type 3
O OK

Assign Windows

O Assign Windows

K

Default K Property

Assign Windows

2e-d o

2e-4

2e-d o

ledo

02«

0.15-

0.15

KX -

Visual MODFLOW
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Assign Property

O New ( )
Kx mfs

Kx mfs le8o
Ky m/s le8o
Kz m/s le9e
g OK

F6-Zoom Out
0 Copy Layer
O Copy All Properties
0 Layer 4
g OK K

0.2m
F9-Overlay Overlay Control
Layer Thickness Overlay
[ S 1]

g OK

0.5m
O F5-Zoom In
ad Assign Single

K Property #2 New
Property #1 K OK 0.5m
“ ” Assign Single OK
0 Copy Layer
Copy only property #1
0 Layer 4
0 OK 3 K Property #1 4
K 4 Next 4

d F6-Zoom Out

View Column
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Next Previous
View L ayer 1
Visual MODFLOW
F9-Overlay Layer Thickness

Overlay

O OK
256 6
O File
O Open
N Tutorial
1 grid_2.vmf

Visual MODFLOW
U Input
Next Previous Goto 1
O Boundaries
O Recharge
Default Recharge
Visual MODFLOW

Stop Time[days] 7300

Rechar gefmm/yr] 100

O OK

O F5-Zoom-In

O Assign Window

Assign Recharge

O New

Property #2 Property #2

Stop Time [days] 7300 -

Recharge [mm/yr] 250

O OK

O F6-Zoom-Out
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O Boundaries
O Constant Head
d Yes
O Assign Line
Code # 1
O Sop Time
Stop Time 7300
Sart Point 19
End Point 19
O OK
0 Copy Layer

Copy only code #
0 Layer 2
O OK 1 2
d Goto

Goto Layer Layer you wish to go to
Type 5
O OK 5
O Assign Line
Code# 2
O Sop Time
Stop Time 7300
Sart Point 18-
End Point 18
O OK
0 Copy Layer
Copy only code # “

0 Layer 6
O OK 2 6
O Assign Line



24

Overlay

Code# 3
O Sop Time
Stop Time 7300
Sart Point 165
End Point 16.5
O OK
0 Copy Layer

Copy only code #
0 Layer 6
O OK 3
0 View Column
O OK

View L ayer

O Boundaries
ad River
O Assign Line
Code# 4
M Assign to appropriate Layer
O Sop Time
Sop Time 7300 -
Sart Point River Stage 16.0-
Sart Point River Bottom 155
Conductance 1000
End Point River Stage 155 &
End Point River Bottom 150
Conductance 1000
O OK
0 F6-Zoom Out

i“ 311

F9-Overlay
Conductivity Overlay

MODFLOW

Conductivity
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257 7
O File
O Open
N Tutorial
11 grid_2.vmf
Visua MODFLOW

O Input

O Particles

O Yes

O F5-Zoom In

O Add Line

10

O OK

O F6-Zoom Out
258 8

MT3D1.1,15 1.86

MT3D96 8B
2.5.8.1 8A MT3D1.1,1.5 1.86
MT3D

O File
O Open
N Tutorial

0o

grid_2.vmf
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Visual MODFLOW

O Input
O MT3D
d Yes
MT3D
Type 0
O OK
O Chem. reaction
O Options/Defaults
Chemical Reaction
O Sor ption isotherm
Radioactive decay or biodegradation Option
™ v
O © Linear isotherm
Second Sorption Constant
Bulk density of porous medium (Kg/m®)
2650 Kg/m®
Kd
First Sorption Constant
Type 57656
O OK

2582 8B MT3D96

MT3D96

O File
O Open

N Tutorial
11 grid_2.vmf
Visual MODFLOW
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U Input

O F10-Main Menu
d Yes
0 Setup
ad Numeric Engines

Visua MODFLOW MT3D1.10 EPA MT3D1.5 DoD MT3D1.10

MT3D1.86 MT3D96
MT3D1.10 MT3D96
MT3D96
MT3D96 MT3D96 MMOC

MT3D1.10 MT3D1l5
ad Transport Numeric Engine
ad MT3D96 by Papadopulos _Associates Inc.
t OK
t Input
O MT3D

MT3D
Type 0
t OK
O Chem. reaction
ad Optiong/Defaults
O Sor ption isotherm
v

O © Linear isotherm
O OK

MT3D96 MT3D96
O Database

Bulk density (Kg/m?)
2650 Kg/m®
Kg
1st coeff.
Type 5.7e-5
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O OK
259 9

ad Boundaries

ad Rechar ge Conc.
Previous Goto 1

0 F5-Zoom In

ad Assign Polygon

Code#

Sop Time[days]

Recharge Conc.[mg/l]

t OK

O F6-Zoom Out

MT3D
ad Dispersion

Long. Dispersion[m]
Horiz. to Long. Ratio
Vert. to Long. Ratio

| OK
0 Calibrate
O Yes
0 Add Obs.

Observation Name

X Location

Y Location

O Time
500
1000

2000 -

Recharge Concentration

1 Next

Assign Recharge Flux Concentration

la
7300 &
5000 -

0le
0le
0.00001 -

Edit Observation Point

OW1le
760 &
1667 «
Observed Conc.[mg/l]
500
1600
2700
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U OK

7300 3300
0 OK
O Add Obs.
Edit Observation Point
Observation Name OW2 o
X Location 760 -
Y Location 1350 -
a Time Observed Conc.mg/l
7300 800
0 OK
O Add Obs.
Edit Observation Point
Observation Name OW3e
X Location 760 -
Y Location 900 «
a Time Observed Conc.mg/l
7300 100
0 OK
| F10-Main Menu Yes
2.6 [ Visual MODFLOW
Visudl MODFLOW MODFLOW MODPATH MT3D
26.1 10
| I
O File
O Open
(0 Tutorial
(10 airport.vmf
Visual MODFLOW
O Run
Seady-state
Transient
ad ©Seady state
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Visual MODFLOW MT3D
Visual MODFLOW

O Basic

O Initial Heads
®Constant by layer Visual MODFLOW

®Constant by layer

O OK
Initial Heads
O OK
Visuad MODFLOW
O Solver
WHS Solver Waterloo Hydrogeologic Inc.
MODFLOW WHS Solver
O OK
WHS WHS Solver Parameters
O OK

262 11 MT3Dv.1.5 MT3D9%

O File
Open

Tutorial

airport.vmf
Visual MODFLOW

H H

Run
®Seady state
U OK

O d

0 MT3D
MT3D
0 Advection
Advection Parameters
ad ®Method of Characteristics MOC
MOC MMOC MMOC
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O OK
MT3D
O Output/Time Steps
Output and Time Steps Control
MT3D
MSave simulation results at the end of simulation only

v
Simulation Time 7300 days«

Max # of transport steps
type 10000
O © gpecified times

® specified times
18251
36504
7300
O OK
MT3D
Translate/Run Run Setting
Visual MODFLOW
.BAS, .WEL, .BCF MODFLOW MODPATH MT3D
Visual MODFLOW Visual
MODFLOW Visuad MODFLOW  MT3D1.10
MT3D 1.5 MT3D 96
® 486 10-12 34
° 100 5-6 1525
° 150 34 1-2
O OK
F10-Main Menu
Visual MODFLOW Win32 MODFLOW -
Win32 MODFLOW

2.7 11

Visual MODFLOW AIRPORT
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o0 File
‘ O Open
Visuad MODFLOW
(0 Tutorial
(0  output.vmf
O OK
0 Output

Visua MODFLOW

Contours

Head Equipotentials

271 12
(I
O File
O Open
Visuad MODFLOW
(0 Tutorial
(0  output.vmf
O OK
O Output
0 Options
Equipotential Overlay Contouring Options
O Colour shading
Interval 0.5 0.25 Labels
2
/ Contouring resolution/speed
2 High/Slow
O OK

Add Contour

Move Label
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View Column

O Delete all custom
O View Layer
0 Options
O Colour shading
O OK
272 13
(I Il
O File
O Open
Visua MODFLOW
(10 Tutorial
(IJ  output.vmf
O OK
O Output
O Velocities
ad Direction
ad Options
Vectors 40
MAutoscale
®©Variable Scale
ad OK

View Column

F9-Overlay




Overlay Control
Conductivity Overlay

*

Conductivity Overlay

O OK
View Layer
F9-Overlay

Velocity Overlay ON OFF
Velocity Overlay

O OK
273 14

(T "
O File
O Open
Visuad MODFLOW

(10  Tutorial
(IJ  output.vmf
O OK
O Output

O Pathlines

Segments
Next
ad Projections
Options

Pathlines Options
MUse time marks

10 000
0 ® Time Related
0 OK 10 000
O View Column
O View Layer

Particle Overlay  Pathline Overlay

®Regular every ‘1000’ days

10 000

F9-Overlay




Visua MODFLOW

35

O OK
2.74 15 MT3D
[ [ I
O File
O Open
Visuad MODFLOW
(0  Tutorial
(10  output.vmf
O OK
O Output
O Contours
O MT3D Concentration
1825
0 Options
O Automatic contour levels
Use cudtom contour levels
Colour shading
0.0
100.0
500.0
1000.0
2000.0
4000.0
O OK
MOC MMOC 1825
MMOC 1825
MOC 1825
MMOC MOC
MT3D 1825 3650 7300 Time
O 7300
0 OK 7300
MMOC MOC 7300
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7300

O

MODFLOW

MMOC 7300
MOC 7300

MMOC

Box

Conc. VsTime

MOC

MMOC -

Close

1825

Single Box

MMOC

MOC

Polygon

MMOC

MOC

Visual
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Visual MODFLOW

. Visual MODFLOW MODFLOW

Visual MODFLOW

Visual MODFLOW Visual MODFLOW

Visual MODFLOW

Visual MODFLOW

Visual MODFLOW

Visual MODFLOW

Visual MODFLOW

Visua MODFLOW
Visual MODFLOW File New
)
) .BMP .DXF
)
XY Z
.DXF X Y X
Y Visual MODFLOW
Grid
/ Create
3.11

Visual MODFLOW
BMP

DXF AutoCAD v14
Select Model Region DXF BMP
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Select Map for Model
BMP

‘

Rotate  Resize Region
=
Rotate  Resize Region
2l
(=]
adxf
X
3.1.1.1 DXF
DXF
DXF
3.1.1.2 BMP
BMP

BMP

World Co-ordinates
Grid Co-ordinates

BMP

DXF
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X
BMP
BMP
File Import MODFLOW
FLOWPATH
3.2.1 MODFLOW
MODFLOW Visua MODFLOW MODFLOW
Visua MODFLOW
MODFLOW
° VCONT  Visua MODFLOW
Visua MODFLOW
MODFLOW
° MODFLOW .BCF VCONT
Visua MODFLOW 1 10
° Visua MODFLOW 0 2
3 MODFLOW
°
° Visual MODFLOW
° Visua MODFLOW MODFLOW

Visual MODFL OW
Visual MODFLOW MODFLOW
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FILENAME.BAS

filename
MODFLOW

.STR

Visuad MODFLOW
MODFLOW MODFLOW.IN
Visuad MODFLOW
filename.STR
Visuad MODFLOW
STR .BAS

MODFLOW
.BAS .BAS
MODFLOW
modelname.BAS
modelname.BCF
modelname.DRN
modelname.EVT/.EVP
modelname.GHB
model name.HFB
modelname.RCH
model name.RIV
modelname.STR
model name.SIP
model name.WEL
modelname
MODFLOW
MODFLOW
MODFLOW
Import Utility

.DXF

.BAS

MODFLOW

MODFLOW

MODFLOW.BAS Visual

MODFLOW

.BAS
Visua MODFLOW
.DXF

.DXF
.DXF

.BAS

Visual
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3.2.2 FLOWPATH 5.x

FLOWPATH, FLOWPATH
5.x FLOWPATH 5.x
Visual MODFLOW

FLOWPATH 5.x
FLOWPATH

FLOWPATH 5.2

FLOWPATH 5.2

3.3

Visual MODFLOW File Open

Input
Flow

MT3D Flow

MT3D

Flow
File Grid Wells Properties Boundaries Particles Annotate Zbud MT3D Tools Help

File
Grid
Wells
Properties
Boundaries
Particles
Annotate
Zbud
MT3D MT3D
Tools
Help

MT3D
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File

3.4

3.5

Initial Concentration Boundaries Calibrate Dispersion

File
Initial Concentration
Boundaries TRANSPORT
Calibrate TRANSPORT
Dispersion
Chem.Reaction
Flow Flow
Help
File
File
Save
Print
Print to DXF file .DXF
Main Menu
Grid
Grid ©ogrid

Edit Columns
Edit Rows
Edit Layer
Inactive Célls

Mark Poly. Active

Mark I nactive

Mark Single

Copy Single

Copy Polygon
Import Surface ASCII SURFER * .grd
X smoothing X

Y smoothing Y

Chem.Reaction Flow

Help
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X 500 499 Y 500 499
60 15,000,000
Visua MODFLOW Windows
Edit Column Edit Row
Add
Delete
Move
Refine by
Coarsen by
Import form file  .txt
Export tofile txt
3.5.2
1 Edit Columns Edit Rows
2 Add
3
4
5 1 4 Close
1 Edit Columns Edit Rows
2
3
4
5 1 4 Close
1 Edit Columns Edit Rows
2
3
4
5 1 4 Close




3.5.3

A W NP

Edit Columns Edit Rows
Delete

Close

o B~ W N P

Edit Columns Edit Rows

1 4 Close

354

50%
10

CPU
X smoothing

Fix Grid Elements
Smoothing Factor
From

To

Y smoothing

From

From
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Apply From To

Repeat Times Go
Go
Undo

Reset Go
OK

3.5.5

MODFLOW v.1.10

Fix Grid Elements
Fix single
Release single
Fix interval
releaseinterval
MODFLOW
59

View Column View Row

MOC

Visual MODFLOW
RAM

Edit Layer
Add

g b~ W N P

Close

Edit Layer

g b~ W N P

Close
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1 Edit Layer
2
3
4
5 1 4 Close
/
1 Edit Layer
2) Delete
3
4 Close
3.5.6
Visual MODFLOW
Visuad MODFLOW
Import Surface Import Surface
Visua MODFLOW Visual MODFLOW
Golden Software SURFER *.GRD
XY z ASCII
Visual MODFLOW .DXF
.DXF UTM Visual MODFLOW
UTM
UTM
SURFER .GRD ASCII
° ASCII
Surfer .GRD ASCII
DOS “ LASC’ Surfer DOS “ .GRD”
"ASC' '.GRD’ ASCII
o Import
ground surface Import bottom elevation
Visud

MODFLOW
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Add L ayer
°
° Visual MODFLOW
Number of Nearest Sample
Points
>
~d?
i=1 i
ZCE” = ii
= d?
1
Zegil
Z;
d d=0  Za=Z%
3.5.7
Visuad MODFLOW
1 I nactive Cells Mark Poly. Inactive  Mark Single
2 Mark Poly. I nactive
3 Mark Single
1 3
3.5.8
Inactive Cells Copy Single  Copy Polygon /
1 Inactive Célls Copy Single Copy Polygon




3 OK
. /
[ ]
Well

Add Well

Delete Well

Edit Well

Graph

M ove Well

Copy Well

Well Edit
Visual MODFLOW X Y
ASCII

Import
MODFLOW Visual MODFLOW
MODFLOW

Visual MODFLOW

MODFLOW

Visual MODFLOW

Qr
Z (LKx)l
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MODFLOW
1 Add Well
2) XY
3) Add Screen
4) Sop
5) OK
1 File
2 Import
3
Pumpwell.txt
Pumptran.txt Visual MODFLOW
Name X Y Scrn# ScrnTop ScrnBot Stop Pump
Name
X X
Y Y
Scrnd# 1D
ScrnTop ID
ScrnBot ID
Stop
Pump
Visual MODFLOW
1 Import
2
Start Stop  Pump
Start
Stop
Pump
1 Edit Wdll;
2
3 “ Well Edit Windows” OK




3.6.1
Clear Screen “ Clear ThisWell Internal
Now”
3.6.2
Use as Obs
Theim
h, = —%In fe
27T \r,
I
= h—% In —=
i 27T (rwj
hw hlj QWT T K
I e hi,j

Anderson Woessner, 1992

M.McDonad, 1996

Visua MODFLOW Theim
2 2 Q r
h, ZKi +2h, ZKiAZi - ZKih -2 ZKiMh =—=In—=
unconfined confined unconfined confined T rw
hi>zt0p hisztop
3.6.3
Deactivate Well
1 Delete Well
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3.64

Visual MODFLOW

1 Move Well

3.6.5

Visual MODFLOW

Copy Wl

A WN PP

3.7

MODFLOW  Waterloo Hydrogeologic

MODFLOW
Wells
400 Visua MODFLOW

Observation Wells
Add Obs.
Delete Obs.
Edit Obs.
Move Obs.
Import Obs.

HVT

Observation Wells

1 Add Obs.
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3
4 Set Obs. Point
5
1
Time Obs

Time

Obs
2 Import

TIXT .ASC

1

Name; X1 Y: Z1 T1 H
Name, X> Y, Z, T, H,
Name, X,Y.Z, T, H,

Name, 20
Xn X
Yn Y
Zn
Th
Hn
2
3 Import Obs.
JIXT ASC
3.8

Visua MODFLOW
.
°
.

Visual MODFLOW
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Properties Conductivity = Sorage
Assign Single /
Assign Polygon /
Assign Windows /
Edit Single /
Edit Property /
Copy Layer
Database
Copy Distribution Storage
1 Properties
2 1
3 Assign Single Assign Polygon  Assign Windows
4
5 3 Assign Single
6 New
1 Edit Single
1 Edit Property  Database
Visuad MODFLOW
1 Copy Layer Copy All Properties
Copy Only Property#
2
3 OK
3.8.1

Property Conductivity
KKy  KeKg




[ ] Run BCF Visual MODFLOW KK,
Ky MODFLOW
KKy
3.8.2
Visual MODFLOW  Sorage
Ss-
Visua MODFLOW MODFLOW sfl
Visua MODFLOW
USGS MODFLOW
a/_
Eff. Por- MODPATH
MODFLOW
Tot. Por- MT3D
MT3D MT3D
MODPATH MODFLOW
Storage
Visua MODFLOW
1 Propreties Storage
2 Copy Distribution
3
4 Database
MODFLOW Visua MODFLOW
°
°
°
°
°
°

Boundaries
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Assign Single

Assign Line

Assign Poly
Assign Windows

Edit Single
Erase Single
Erase Poly

Copy Layer

Copy Single

391

3.9.2

3.93

USGS MODFLOW Visual
MODFLOW Leske Prudic 1988
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MODFLOW

MODFLOW

1 Boundary Constant Head
Assign Single Assign Line Assign Poly  Assign Windows
2
3 Assign Line
Assign Poly
Assign Windows
4
Assign Line
1 Import
2
Assign Single  Assign Poly  Assign Windows
Start  Stop  Const
Assign Line
Start Stop SP EP Const
Start
Stop
Sk
EP
Const
394
MODFLOW
USGS MODFLOW
L w M
K C
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1 Boundary River
Assign Single Assign Line Assign Poly  Assign Windows

3 Assign Line Assign Poly
Assign Windows

Assign Single Assign Poly  Assign Windows
Sat Sop RE RB Cond

Assign Line
Sart Stop SPRE EPRE SPRB EPRB SPCond EPCond

Start

Stop

RE

RB

SPRE

EPRE

SPRB

EPRB

Cond

SPCond

EPCond

Assign to Appropriate Layer

Assign Line

3.95

USGS
MODFLOW 11
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Assign Line

1 Import

Assign Single Assign Poly  Assign Windows
Sat Sop GH Cond

Assign Line
Sart Stop SPGH EPGH SPCond EPCond

Start

Stop

SP

EP

GH

Cond

SPGH

EPGH

SPCond

EPCond

3.9.6

MODFLOW

MODFLOW
USGS MODFLOW 9
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Assign Line

Assign Single Assign Poly  Assign Windows
Stat Stop Drain Cond
Assign Line
Start Stop SPDrain  EPDrain SPCond EPCond
Start
Stop
SP
EP
Drain
Cond
SPDrain
EPDrain
SPCond
EPCond

3.9.7

Visual MODFLOW HFB

HFB
MODFLOW

HFB USUG  Open-File Report 92-477 * Documentation
of a Computer Program to Simulate Horizontal-Flow Barriers Using the US Geological Survey’s Modular
Three-Dimensional Finite-Difference Groundwater Flow Model, by Paul A. Hsieh and John R.
Freckleton” MODFLOW

1 Boundary Wall




Assign Single  Assign Line

2
3 Assign Line
4 * Face
HFB
HFB
5 “ Code#”
3.9.8
MODFLOW RCH
Visuad MODFLOW
Run
USUG MODFLOW
Recharge Visua
MODFLOW
Assign Single Assign Line Assign Poly Assign Windows
1 Boundary Recharge
Assign Single Assign Line Assign Poly  Assign Window
2
3 Assign Line Assign Poly
Assign Window
4 “ Property#’ New
5 Edit Property
“ Property#’ Copy
Schedule From Multiply Values by

Recharge Assign Line
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3.9.9
MODFLOW ET
° 1
° “ Extinction Depth ”
°
Visua MODFLOW 1000
ET
MODFLOW 10
1 Boundary Evapotranspiration
2 Assign Single Assign Line Assign Poly  Assign Window
3
4 Assign Line Assign Poly
Assign Window
5 “ Property# New
6 Edit Property
“ Property#’ Copy
Schedule From Multiply Values by:
Evapotranspiration Assign Line
MODPATH Pollock,1989 UsuG MODFLOW
MODPATH
MODPATH
MODPATH MODFLOW USGS Open-File

Report89-381 “ Documentation of Computer Programs to Compute and Display Pathlines Using Results
from the US Geological Survey Modular Three-Dimensional Finite-Difference Groundwater Model, by
David W. Pollock”

MODPATH Particles

Add Particle
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Add Line

Add Circle
Delete
Tracking
Copy
Release Time MODPATH
Add Particle Single Particle
OK
OK
Add Line
Line Particle OK
Add Circle
Circle Particle OK
Delete Delete Particle
OK
OK
Tracking
Copy Copy Particle

OK
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3 Select Al
4 OK
3.10.1
Release Time
1 Release Time Particle Release Options
2 Assign
3 OK
Visual MODFLOW
Annotate

Add Arrow

Add Rectangle

Add Circle

Add Text

Add Line

Edit Single

Move Single

Erase Single

Erase Box

MODFLOW
MODFLOW
‘ zones
Output  Zbud
MODFLOW USGS “ A

Computer Program for Calculating Subregional Water Budgets Using Results from the US Geological
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Survey Modular Three-Dimensional Finite-Difference Groundwater Flow Model, by Arlen W.

Harbaugh”
Zbud

Assign Single

Assign Polygon

Assign Window

Copy Layer

Database
1 Zbud
2 Assign Single Assign Polygon  Assign Window
3
4 Assign Single Assign Zone

“ Assign Polygon
Assign Window
5 1
New
3.13 MT3D
MT3D
Visual MODFLOW
MT3D Euler-Largrangian -
MOC
MT3D
Freeze  Cherry 1979 Dominico  Schwartz
1990 Fetter 1993 Visuad MODFLOW MT3D
Zheng 1993
MODFLOW /MT3D MODFLOW /MT3D
Henry 1995 MODFLOW
/MT3D
Henry 1995 MT3D

3.13.1MT3D

Visua MODFLOW MT3D 11  USEPA DoD_1.5

186  S.S. Papadopulos MT3D* S.S. Papadopulos
MT3D1.1 MT3D DoD 1.5 MT3D®
1 MT3D MOC

2 MOC

MOC
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»

MODFLOW BCF2

~

MODFLOW

MT3D%® MT3DL15

MODFLOW STR1 RIV1

STR1

MT3D

1
.cbm
2
MODFLOW /MT3D
() [ ) /
)
MODFLOW ()
)
) FORTRAN DOS | @ MOC
Windows UNIX Macintosh
°
3.14 MT3D

MT3D

MT3D

File Initial Conc. Boundaries Calibrate Dispersion Chem. Reaction Flow Help

File
I nitial Conc.
Boundaries
Calibrate
Dispersion
Chem. Reaction
Flow FLOW
Help
MT3D
Initial Concertration

TRANSPORT
TRANSPORT
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3.15
MT3D
MT3D ASCII .GRD Visuad MODFLOW
Initial Concentration
Assign Single
Assign Polygon
Assign Window
Edit Single
Edit Property
Copy layer
Database
I nactive Trans
1 MT3D Initial Concertration
2 Assign Single Assign Polygon Assign
Window
3
4 Assign Single Assign Initial

Concentration “ "
Assign Polygon

Assign Window
5 Assign Initial Condition
New
1 Edit Single
2 Edit Property  Database
3.15.1
Visua MODFLOW MT3D

1 MT3D Initial Concentration




Window

Visua MODFLOW 67
I nactive Trans Mark Poly. Inactive  Mark Single
2
3.15.2
Inactive Trans Copy Single  Copy Polygon
1 MT3D Initial Concentration
Inactive Trans Copy Single  Copy Poalygon
2 OK
MT3D MT3D
°
o
°
o
3.16.1
Constant Concentration
Assign Single
Assign Line
Assign Polygon
Assign Window
Edit Property
Copy Layer
Erase Single
Erase Poly
1 MT3D Boundaries Constant
Concentration
2 Assign Single Assign Line Assign Polygon  Assign
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3 Assign Single
Assign Constant Concentration
“©or Assign Line
Assign Polygon
Assign Window
4 Assign Constant Concentration
New
OK
3.16.2
FLOW
Recharge Conc.

Assign Single

Assign Line

Assign Polygon

Edit Single

Erase Single

Erase Poly

Copy Layer

Copy Single

Copy Distrib FLOW

FLOW
1 MT3D Boundaries Recharge Conc.
2 Assign Single AssignLine  Assign Polygon
3 Assign Single
Assign Recharge Concentration
oo Assign Line
Assign Polygon
4
OK
1 Copy Distrib FLOW
2 1/O
Code# Copy

3 OK
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3.16.3
FLOW
Boundaries  Evapotr. Conc.

Assign Single

Assign Line

Assign Polygon

Edit Single

Erase Single

Erase Polygon

Copy Layer

Copy Single

Copy Distrib FLOW
1 MT3D Boundaries Evapotr. Conc.
2 Assign Single AssignLine  Assign Polygon
3 Assign Single

Assign Evapotranspiration Flux
“©or Assign Line
Assign Polygon
4
OK
1 MT3D Boundaries Evapotr. Conc.
2 Copy Distrib FLOW
3 1/O
Code# Copy
4 OK
3.16.4
Boundaries  Point Source
Assign Single
Assign Window

Assign Polygon
Edit Single
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Erase Single

Erase Polygon
1 MT3D Boundaries Point Source
2 Assign Single Assign Window  Assign Polygon
3 Assign Single

Assign Point Source
o Assign Window
Assign Polygon
4
OK
Calibrate

Add Obs.

Del Obs.

Edit Obs.

Import Obs.
1 MT3D Calibrate Add Obs.
2 Observation Well Input
3
4 “ Set Obs Point”
5
6 OK
1
2 “ Edit Observation Point” Import

TIXT ASC
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1
Name X Y Z T C
Name = <=20
X = X
Y = Y
Z =
T =
C =
2
Dispersion “
Longitudinal Ratio " Horizontal Ratio " Vertical Ratio ”
MT3D
MT3D
Dispersion
Assign Single
Assign Polygon
Assign Window
Edit Single
Edit Property
Database
Dispersion Options
1 MT3D Dispersion
2 Assign Single Assign Window  Assign  Polygon
3 Assign Single
Assign Dispersion
oo Assign Window
Assign Polygon
4

New

OK
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1 MT3D Dispersion Dispersion Options
2 Dispersion Package
3 OK
1 MT3D Dispersion Dispersion Options
2 Dispersion Package L2/T
3 OK
MT3D MT3D
MT3D
Freundlich Langmuir
MT3D

3191MT3Dv.1.1 18 DoD_15

Setup MT3D v.1.x
Default/Options

MT3D

3.19.2 M T3D96

Setup MT3D96

Default/Options
OK
Assign Single
Assign Polygon
Assign Window
Edit Property
Copy Layer
Database
Dispersion Options
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1 Edit Property 1
2 Assign Single Assign Polygon  Assign Window
3
4 Assign Single Assign Chemical
Reactions Property o
Assign Polygon
Assign Window
5
New
1 Edit Property  Database
Visuad MODFLOW
1 Copy Layer “ Copy
All Properties’ “ Copy Only Property # "
2
3 OK
3.20
Cell Inspector
/ /
Cdll Values
Options

“ AllOn” * All Off”
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4.1
Run
41.1
File Basic Solver Recharge Layers BCF OC Pathlines Run/Trandate MT3D Tools Help
File
Basic
Surfer  ASCII Visual MODFLOW
Solver MODFLOW
Recharge
Layers MODFLOW
BCF
ocC
Pathlines USGS MODPATH
Run/Trandate Visual MODFLOW MODFLOW MODPATH ZONE
BUDGET MT3D
MT3D Visual MODFLOW  MT3D
Tools
Help
41.2MT3D
MT3D MT3D
MT3D
File Advection Output/TimeSeps Initial Concs. Run/Translate Flow Tools Help
File
Advection MT3D

Output/Time Seps MT3D
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Initial Concs. MT3D
MT3D
Run/Trandate Visuad MODFLOW
BUDGET MT3D

Flow Visual MODFLOW
Tools
Help
4.2 File
File
Save
Export... Visua MODFLOW
WMF
Main Menu
4.3 Basic
Basic
Time
Initial Heads
.grd ASCII
431 Time
Basic
Sress Period
MODFLOW Visuad MODFLOW

MT3D SURFER ASCII

MODFLOW MODPATH ZONE

AutoCAD DXF

SURFER .grd
Visual MODFLOW SURFER

Time

Visual MODFLOW

Visuad MODFLOW

MODFLOW
printout time
ocC
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4.3.2 Initial Heads

MODFLOW MODFLOW
Basic Initial Heads

SURFER .grd ASCII
Visual MODFLOW

4.3.2.1

Initial Heads

”

“ Constant by L ayer

43.22 SURFER .grd ASCII

Visua MODFLOW
SURFER .grd ASCII
ASCII ASC TXT XYZ
XY Z SURFER GRD GRD
ASCIl  SURFER

4.3.2.3 Visual MODFLOW

“ PreviousVisual MODFLOW Run” HDS

HDS
HDS

4.4 Solver

Solver “ Solver
Parameter”

Solver
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4.4.1 PCG2
PCG2 Preconditioned Conjugate-Gradient
PCG2 Cholesky
Picard PCG2 USGS Water-Resource Investigations Report 90-4048
PCG2
Maximum Number of Outer (non-linear) Iterations =50
25
Maximum Number of Inner Iterations =10
10 10
Head Change Criterion for Convergence =0.01
0.01ft m
1 ft m
0.001
Residual Criterion for Convergence =0.01
3/
0.01ft%)s m’/s
0.01
864
Printout Interval =10
LST
4.4.2 SIP

SIP
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PCG
7
MODFLOW
4.4.3 SOR
Slice-Successive Overrelation
SOR
T T
1-2
SOR
MODFLOW
Maximum Number of |terations =50
50
Acceleration Factor =1
1
1
Head Change Criterion for Convergence =0.01
0.01ft m
1 ft m
Printout I nterval =10
.LST
444 \WHS Visual MODFLOW WHS
WHS Bi-CGSTAB
Stone
WHS



WHS

Maximum Number of Outer (non-linear) Iterations =100

50

Maximum Number of Inner Iterations

500

Head Change Criterion for Convergence

0.01ft
1 ft m

Residual Criterion for Convergence

0.001

Dampening Factor for the Outer Iterations

0.6
Relative Residual Criterion =0

< X
Factorization Level =1
0 Level O 1 Level 1

=25
=0.05
=0.005
3
=0.5
0-1
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4.5

\

4.6

4.7

4.7.1

BCF

Recharge

isual MODFLOW

Layers

Layers
Type 0 Confined
Type 1 Unconfined
Type 2 Confined/Uncofined

Type 1 Unconfined/Confined

BCF

Block-Centered-Flow BCF

UsGS MODFLOW
USGS BCF

Rewetting
“ Activiate cell wetting”
Cell Wetting Control

Wet/Dry threshold

10
12

BCF2
BCF

BCF2

Recharge

MODFLOW
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Cell Wetting Interval
MODFLOW 2

Cell Wetting Calculations

=Z + —Z
=Z /
z
MODFLOW

2

a

b. / MODFLOW

C.

d.

e

f. SIP  PCG

g
4.7.2

BCF
Hydraulic Conductivity Database
Ty/Tx Ky
Ty/TX
4.8 OC
ocC Output Control  List File

Opts
4.8.1 Output Control

LST BGT HDS
LST MODFLOW
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MODFLOW
LST

BGT
F. Term in Bin
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