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Part 1: Introduction

Leapfrog Hydro allows rapid construction of 3D hydrogeological meshes directly from scattered bore-
hole data without the need for manual digitisation. Leapfrog uses implicit modelling to generate geo-
logical models in hours rather than days. Leapfrog Hydro uses a rapid 3D interpolation technique,
FastRBF™, to construct 3D boundary models from borehole data. Leapfrog was designed especially
for geologists and environmental scientists. Its streamlined workflow is easy to learn and use, and
basic modelling techniques can be learned in as few as four hours.

About this Manual

This manual is divided into:

e Part 1: Introduction. This part introduces Leapfrog Hydro, outlines system requirements and pro-
vides information on getting technical support.

e Part 2: Getting Started. This part describes how to install Leapfrog Hydro, start the application,
activate the licence and run a graphics test to ensure your computer can accurately display geo-
logical 3D models.

e Part 3: Working with Leapfrog. This part describes the Leapfrog workspace. Topics include navi-
gation in 3D, drawing in 3D and customising the workspace to suit your work environment.

e Part 4: Leapfrog HydroTutorials. A series of tutorials based on a small data set will introduce you
to basic concepts in Leapfrog Hydroand get you to the point where you can start processing your
own data. The tutorials take two to four hours to complete.

e Part 5: Reference. This part describes Leapfrog Hydro features in greater detailed than described
in the tutorials.

To get the most out of the information in this manual, you should be familiar with Microsoft Win-
dows™ XP, Windows™ Vista or Windows™ 7 operating systems and with basic hydrogeological ter-
minology. Experience with geological modelling software is not necessary.

Tutorial Files

Tutorial files are copied to your computer's hard drive when Leapfrog Hydro is installed. [more info
required about a specific location, or at least sufficient information for the user to find the files
readily]

Conventions Used

The following conventions are used throughout this manual:
o Keys on the keyboard are in bold monospace text. For example, press N.
e Menu options and dialog items are in bold normal text. For example, select Project > Save.

o Buttons to be pressed are in bold normal text. For example, press the Cancel button.
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e Text to be entered from the keyboard are in monospace text. For example, type Hello.

o File and directory paths are in monospace text. For example, C:\Program Files\Leapfrog.

System Requirements

While a system that meets the minimum requirements will be sufficient for running the small tutorial
data set, real-world data is typically large and takes more time to process. More modern systems
will be more capable of processing data sets in a reasonable amount of time than older computers
with less memory. Minimum system requirements are:

e Windows™ XP (service pack 3) 32-bit/64-bit, Windows™ Vista or Windows™ 7
e 1.5 GHz or higher processor

e 2GB system RAM

e Video card supporting OpenGL 1.3:

o NVIDIA: GeForce FX series or better, including GeForce 6000~8000, Quadro FX 500~5600
series. GeForce 4 and earlier are not supported.

o ATI: Radeon 9000 series or better, including Radeon X300~X1950, HD 2400~HD2900 series

o Intel GMA3100 graphics or better

To ensure efficient processing of real-world data sets, a system that meets the following require-
ments is recommended:

e Windows™ Vista or Windows™ 7 64-bit
e 2 GHz dual core or higher processor

e 2GB system RAM

e Video card supporting OpenGL 2.0:

o ATI HD4000 series or mobile versions
o NVIDA GeForce 8000, GT220, GTX275

o Intel X4500

Ensure that the correct graphics driver is installed to achieve hardware acceleration for OpenGL. The
use of recently released video cards is not recommended as their drivers can be unstable until some
time after their commercial release.

Once Leapfrog is installed, run the graphics test (Help > Test Graphics) to ensure that the video
card is operating correctly. See Running the Graphics Test for more information.

Getting Support

Technical support is available by emailing the address supplied when you purchased Leapfrog Hydro.

When contacting technical support, please include your license number and a full description of the
problem or query, including any information provided in system or error messages.
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You can access your license information by selecting Help > About:

Project Settings Scene  Draw | =
Project Tree () Help
@ Keyboard Commands

Test Graphics
Submit Feedback

4 N I

You may also be asked to provide a copy of the log files. To find out where these are stored, select
Help > About, then click on the System Info. tab. Logs are stored in the location given as the

Logs folder.

| About | Copyright Discla'rrner|'5)'5.t9|.'ﬂ.1.ﬂf0-:

Logs folder: c\users\hydrog~2tapp...phleapfrog Hydro logs <
Leapfrog Hydro version: 1.3.0
Build dater 2010-07-10--02-30-02
| System
Software
Operating system: Windows 7 |
Python version: 26 (r26:66721, Oct 2 2008,
GTE+ version: 2144
Aview version: 212,36 (r9013)
CPU
Mame: Intel(R) Core(TM) i3 CPU
Speed: 213 GHz
|__Memaorw

Click on the link to open the folder.

© 2010 ARANZ Geo Ltd



Installing Leapfrog Hydro | 9

Part 2: Getting Started

This part describes how to install Leapfrog Hydro, activate the product license and ensure the appli-
cation will run correctly on your computer.

Installing Leapfrog Hydro

Before starting the installation, make sure the dongle is not yet connected. You should also dis-
connect any other dongles you might have.

To install Leapfrog Hydro, double-click on the file LeapfrogHydroSetup.exe and follow the installation
wizard.

Once the installation is complete, insert the dongle. Your computer will install drivers for the dongle.
Once the drivers have been installed, you will need to activate your license, which is described in Acti-
vating the License.

Activating the License

To run Leapfrog Hydro, you must have a dongle connected to one of your computer’s USB ports and a
valid Leapfrog Hydrolicense.

When your license is issued, you will receive an email containing your license information and instruc-
tions on updating the dongle with your new license. To activate the license:

1. Ensure your computeris connected to the internet.
2. Insert the dongle into one of your computer’s USB ports.
3. On your computer, select Start > All Programs > Leapfrog Hydro > License Manager.
4. Follow the instructionsin the email.
If you have not received an email, contact sales@leapfroghydro.com.
Once the license is activated, you can start Leapfrog Hydro.

Starting Leapfrog

To start Leapfrog Hydro, you can double-click the Leapfrog Hydro icon on your desktop or select
Start > Programs or All Programs > Leapfrog > Leapfrog Hydro.

Running the Graphics Test

When you first run Leapfrog Hydro, run the graphics test to test the capability of your computer’s
video card.

To start the test, open Leapfrog and select Help > Test Graphics:
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& e e

A Leapfrog Hydro

Project Settings Scene Qraw|
Project Tree i8]

|
[l Keyboard Commands |

Submitfeedbac%

i About

The graphics test displays a series of image pairs that test the capabilities of your video card.

[+ Graphi T — T S
'~ Graphics Test - - |W|-

1/15 — Points with values

Your card: Expected result:

--:::-." Images match %Images do not match

For each pair, click on either the Images match button or the Images do not match button, then on
Next to proceed to the next step.

There are different ways in which images do not match. For example, for the pairs below, part of the
image on the left has not rendered correctly:
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r i = |

42 Graphics Test

3/15 — Mesh with values

Your card: Expected result:

r Images match | %Imagesgo not match |

, Back

For this pair, the images clearly do not match:

r i = |

42 Graphics Test

6/15 — Offscreen rendering

Your card: Expected result:

Offscreen rendering failed

An error occurred when creating a
rendering area, or "pbuff
will not function correctly without th

Offscreen rendering extension not found: WGL_ARB_pbuffer

| gglmaga do not match !

However, for this pair, the difference between the two images is subtle, with two small squares
along the bottom of each image displayed incorrectly:
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-

'~ Graphics Test - |E|i
10/15 — Colourmap positioning
Your card: Expected result:
</ Images match | %Imagesgo not match |
r Back

At the conclusion of the test, the result is displayed:

All tests passed

g Your video card and drivers appear to support all the features
needed.

Please contact suppert@leapfroghydro.com if you have any questions.

E§a\re Report | ngose |

If one or more tests have failed, the message below will be displayed:

e One or more tests failed
This may indicate that your video card or drivers do not

support the features needed. To try and fix this
problem, please:

= Make sure you have the correct drivers for your video card,
and that the drivers are up to date.

= Try adjusting the 3D and/or OpenGL settings of your card.
» Contact support@leapfroghydro.com for more information.

E§a\re Report | %Qose |

If you click on Save Report, you will be prompted to save the file on your computer. If you cannot
resolve the problem following the steps described in Troubleshooting Video Card Issues, email this
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file to the supplied email address, together with information about your system copied from the Help
> About > System Info tab.

Troubleshooting Video Card Issues

If the graphics test fails, there are two steps you can take to correct the problem:

e Ensure your video driver is up-to-date. See Updating Your Video Card Driver.

e Check your video card’s 3D/OpenGL settings. See Checking Your 3D/OpenGL Settings.

Updating Your Video Card Driver

The best way to update your video driver is to do this using any tools that your computer’s man-
ufacturer provides. For example, some manufacturers allow you to update drivers using a tool
installed in the Start menu. Look under All Programs (or Programs in Windows XP) for items that
carry the manufacturer’s name. Another option is to right-click on the desktop to see if there is an
update tool available. In the example below, the manufacturer has included an option for updating
video drivers called “Catalyst Control Center”:

—'

EQ Catalyst(TM) Control Center \ l
View 3

Sort by 3

Refresh

Paste

Paste shortcut

Mew 3
B Screen resolution

@ Gadgets

B Personalize

If your computer appears to have no manufacturer-installed tools for updating drivers, you can go to
the manufacturer’s website and see if updates are available there. Look for parts of the website relat-
ing to support and driver downloads or driver updates.

If your computer’s manufacturer does not provide information to help you update your video driver,
you can run the Hardware Update Wizard to see if a newer driver is available. To do this:

1. Open theopen the Start menu and navigate to the Control Panel.
. Open the System option.

Switch to the Hardware tab.

2

3

4. Click on the Device Manager option.

5. Click to open the Display adapters option.
6

Right-click on the display adapter and choose the Update Driver option:
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L Device Manager
File Acton View Help
& 2 =R

=& sHaDowrC
+ Q Batteries
+-- I Computer
-+ Disk drives
- »j Display adapters
'j Update Driver...
B DD pigaple
*I-ig Flop Uninstall
+ & Flop)

+-fdg Huml  Scan for hardware changes
+ IDE

+| % KE‘;‘[ PerEI’IiES

+ J Mice and other pointing devices

+- B8 Network adapters

+- & Ports (COM &LPT)

+ ﬁ Processors

+ @%l SCSI and RAID controllers

+-8), sound, video and game controllers
+]-%g# Storage volumes

+ System devices
+ Universal Serial Bus controllers

Opens property sheet for the current selection,

The Hardware Update Wizard will open:

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

Can Windows connect to Windows Update to search for
software?

(O Yes, this time only
(O Yes, now and every time | connect a device
(O No, not this time

Click Mext to continue.

Cancel

Follow the steps to complete the wizard. If the wizard cannot update your software because your
computer already has the latest software, it may be that your video driver is already up-to-date and
that the reason the graphics test fails may lie in the card’s 3D/OpenGL settings. See Checking Your
3D/OpenGL Settings.

If your video card’s driver has been updated, run the graphics test again to see if the computer
passes the tests. If the test still fails, use the Save Report option and email the report to the sup-
plied email address, together with information on your system copied from the Help > About >
System Info tab.

Checking Your 3D/OpenGL Settings

The step or steps at which your computer fails the graphics test may indicate what 3D/OpenGL set-
tings need to be changed. Save the graphics test report, as described in Running the Graphics Test
and email it to support@leapfroghydro.com.
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Part 3: Working with Leapfrog

This part describes how to work with Leapfrog Hydro. It covers the following topics:

e The Leapfrog Hydro Main Window

e Navigating in the Scene Window

e Working with the Project Tree

e Working with Objects in the Scene

e Viewing Data in the Scene

e Drawing in the Scene

e The Typical Leapfrog Hydro Workflow

e Other Workflows

Also described are options for customising the Leapfrog workspace to suit your own needs.

The Leapfrog Hydro Main Window

The Leapfrog Hydro main window is shown below:

Project Settings Scene Draw Help F

- A Topography & &)p w K ;:J. | % | k *r,." j G
l Region Of Interest T
P == Termain
P %# GIS Data and Maps
|| [ Borehole Data
P =1 collar
P T lithology A
P 71 Mitrates_test
23 Locations
P 23 Meshes
= (3 Geological Models
- [# oM
> @ Boundary
PO Lithologies
> &% Surface Chronology

P 3 Outout Volumes &2
Processing Tasks Running
e Gt i 81ty - 110 ] v
@ {52 GM - Coarse Sand ® Wy_ﬂﬁl (i) Slice made: ‘me Scene v
> = Glaciat THl 3 [thology ] | m—() B &) Fil Slicer
E o Ba/oh > Giaie] ¥ [thology -] | m—() B D
@ &3 GM - Lower Gravel b4 Mi |ﬁ! =]
C
. +2306295.94, +5608314.41, +715.49 $ Z-Scaleln 100+ FPS
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Project Settings Scene  Draw Help

i ﬂ Topography
Region Of Interest
P =< Terrain
P L# GIS Data and Maps
= (2] Borehale Data
> =1 collar
b 1 lithology A
b 1 Mitrates_test
23 Locations
P 33 Meshes
= [ Geological Models
- [ om
> & Boundary
P ) Lithologies

> @2 Surface Chronology

Processing Tasks Running

Mame Progress

P 3 Outout Volumes 2]

F W\ ® [L\N&FG

@ {5 GM - Alluvium 3¢ [Lihology - | ———— | [ Alluvium
@ (5 GM - Coarse Sand & @i|ﬁ\ ] Slice mode: |m w
Vi~ Glacial Till ® [Lthology || | m—) b ] Fill Slicer
@ & G-Grovl % oy ] | — b D
@ & GM - Lower Gravel b4 L\_t}]ilagy_v-i |_} ]
C
T, +2306295.94, +5698314 .41, +715.49 it Z-Scalel0 100+ FPS

Project  Settings Scene Draw Help

A ﬂ Tepography
Region Of Interest
D == Terrain
I 5# GIS Data and Maps
= (3 Borehole Data
b =1 collar
b = lithology A
> = Nitrates_test

H I J

(2] Locations
P (23 Meshes
= (21 Geological Models
~ [# am I
I» @@ Boundary
PO Lithologies
I @ surface Chronology muth
P 3 Qutout Volumes ‘_:‘
Processing Tasks Running
b Progress < & GM - Alluvium i Alluvium
@ “ - Coarse Sand ] Slice mode: |m v
- Glacial Tl ¥ [Ltnology ]| | e—iid ) Fill Slicer -
E GM - Gravel 3¢ [Lithology -] | ) D
« v — Lower Gravel % [Lithology - | I ——"] >
C
T, +2306295.94, +5698314.41, +715.49 $ Z-5caleld 100+ FPS

H I J

A Project tree. Displays all the items (maps, images, data sets) that have been imported to or
created in the project. See Working with the Project Tree.

Scene window. Displays a 3D representation of selected data from the project tree. See Work-
ing with Objects in the Scene.

C Shape list. Shows what items from the project tree are displayed in the scene window. See
Changing the Appearance of Objects in the Scene Window.
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Shape property frame. Shows parameters of the shape currently selected in the shape list.

Processing frame. Shows what items are currently being processed or are in the processing
queue.

Main menu

Scene toolbar

Coordinates of the mouse in the scene window

I @@ m m O

| Current z-axis setting. See Scale Z Axis (Settings Menu).

J Current frames per second setting. See Quality (Scene Menu).

Changing the Appearance of the Main Window

The Settings menu contains options that let you change the layout of the Leapfrogmain window to
suit the way you work:

Scene  Draw
Project Tree F& I
{ [#] Shape List Fa
(@ Shape List Below
() Shape List Right
|
| [] Detach Viewer
| & scale Z Asis...

These settings are described below.

Project Tree (Settings Menu)

The Settings > Project Tree option determines whether or not the project tree is displayed in the
Leapfrog main window.

If your screen space is limited and you are primarily working viewing and editing data, you may wish
to hide the project tree from view. To do so, tick the box or press the r8 key.

Shape List (Settings Menu)

The Settings > Shape List option determines whether or not the shape list is displayed in the Leap-
frog main window.

If your screen space is limited and you are primarily working with objects in the project tree, you
may wish to hide the shape list from view. To do so, tick the box or press the r9 key.
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Shape List Location (Settings Menu)

The Settings > Shape List Below and Shape List Right options determine the position of the
shape list in the Leapfrog main window. Select the option you prefer.

Detach Viewer (Settings Menu)

The Settings > Detach Viewer option lets you split the Leapfrog main window into two separate
parts:

Project Settings Scene Draw Help

[=Ial= |‘

= 4 Topography £~ Leapfrog Hydro — Detached Viewer

Region Of Interest 3 ——
Project Settings Scene Draw Help § M k {:}' | h ix (’:f yé

P =< Terrain
P %4# GIS Data and Maps
~ (X Borehole Data

b =1 collar
b =1 lithology
P T Nitrates_test
77 Locations
~ (3 Meshes

b & Tekapo DTM
= [ Geological Medels
= [# 6m
I @ Boundary
b ) Lithologies
b @, Surface Chronology
= (7 Output Volumes

& Alluvium

> & GM - Allovium % [Lithoiogy -/ I 1)

MName Progress ® b Lower Gravel
@ {5 GM - Coarse Sand ) IE‘Z_”[ELD_Q_}_’ '_||!‘ =] B Slice mode: From Scene ~ |
@ GM - Glacial Till 3 [Lithology || | =] b ] Fill Slicer
5 | @ & GM - Gravel 3 [Lithology || | =]
I = & 6M - Lower Gravel 3¢ [Lihology - | ———— | O

This is useful if you have two or more displays. You could have the scene window maximized on one
screen and the project tree and processing frame on the other.

To restore the original layout, select untick the Detach Viewer box or press the Esc key.

Scale Z Axis (Settings Menu)

The Settings > Scale Z Axis option lets set a value greater than 1.0 for the Z-axis relative to the
X- and Y-axes. This is useful when the area under study is very planar and extends over a wide area.
In such cases, scaling the Z-axis can accentuate the distribution of data along the Z-axis.

To scale the Z-axis, select Scale Z Axis from the Settings menu. The Scale Z Axis window will
appear:
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B =

Z Axis is | | times the X & Y axes,

. %Qose

Enter a value greater than or equal to 1. The contents of the scene will be automatically scaled, so
you can experiment with different values before choosing one that best accentuates the distribution
of data. Click the Close button to dismiss the window.

Navigating in the Scene Window

The best way to navigate the scene in Leapfrog is using the mouse:

Rotate the scene by clicking and dragging.

Zoom in and out using the scroll wheel or by holding the right mouse button and moving the
mouse.

Pan the scene by clicking and holding both mouse buttons, then dragging.

View more information about any object in the scene by clicking on it.

You can also navigate in the scene using keyboard shortcuts:

Rotate the scene using the arrow keys. For smaller steps, hold down the shift key while pressing
the arrow keys.

Zoom in and out using the page Up and page Down keys. For smaller steps, hold down the shift
key.

Pan the scene by holding down the A1t key, then using the arrow keys.

You can also switch to a specific views using keyboard keys:

Press the Home key to view from the northeast
Press the N key to view from the north

Press the E key to view from the east

Press the w key to view from the west

Press the s key to view from the south

Press the D key to view down from the top

Press the U key to view up from the bottom

The current viewing angle and scale are displayed in the lower righthand corner of the scene window.

Changing Scene Window Navigation

The Scene menu contains options that let you change how you navigate and view objects in the
scene window:
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Camera >

(® Geographic Rotation

i Free Rotation

Grid >
Colour Scheme >
Quality >
Lighting...

Font Size >

(@ Rotate With Left Button
() Rotate With Right Button

Bender Image...
These settings are described below.

Slicer Settings (Scene Menu)

The Scene > Slicer menu contains options that let you change the properties of slices made through
the model with the slicer tool:

Draw Help
N @® Thick Slice T
Camera >| O Remove Front F
() Remove Back K

) Geographic Rotation
() Free Rotation [[] Lock to Camera Ctrl+L
‘f; Slice Current View  Ctrl+V

Grid
Colour Scheme 5 4 Slice Along X Axis  Ctrl+E
Q;a“t}r 5 M Slice Along ¥ Axis  Ctrl+N
Eghting ## Slice Along Z Axis  Ctrl+D

Font Size > :}, Centre Ctrl+C

) Rotate With Left Button = Step Forward
() Rotate With Right Button @ Step Backward

The slicer tool must be active for these settings to have any effect.
The Thick Slice, Remove Front and Remove Back options determine how the model is cut away
from the slice.

The Lock to Camera option locks the slice to the current view, so that moving the scene changes
the direction of the slice.

Other options in the Scene > Slicer menu slice the scene in specific directions, and the Step For-
ward and Step Backward options allow you to undo and redo slices.

The options in the Scene > Slicer menu can also be selected from the shape list:
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\ Slicer g @f}ﬁ:ﬂg & ;@ ghceh
@ (B GM - Allvium ¥ [lthology | I ———"1) b Sticewidth: (10000 [2] [ || | sion | Setto~ |
@ 52 GM - Coarse Sand ¥ |Lithology ad :l —i] b - = | & B
5 ; [EET I = Stepsize:  [60.00 |Z| [ = || x: [2306305.681484]2]
@ & GM - Glacial Till 8 [Lithology ]| [ i) = .
et = Dip: [s00 5| v
@ {51 GM - Gravel ® [Lithology ]| | m—Cm) s
@ {5 GM— Lower Gravel % [Gthology - | I ——— ) b Dipaz:  |270.0 Bz

The icons displayed for the Slicer object correspond to the different menu options in the Scene >
Slicer menu. Finer controls over the slice properties are also available in the properties frame.

Camera Settings (Scene Menu)

The Scene > Camera > Perspective and Orthographic options determine the view of the model
in the scene window. Select the option you prefer. If Perspective is chosen, you can change the Per-
spective angle in the Advanced Camera Settings window, which is described below.

Other options in the Scene > Camera menu allow you to switch between various views of the
scene.

Advanced camera options are set by selecting Scene > Camera > Advanced. The Advanced
Camera Settings window will appear:

Perspective angle:  |F

Stereo
(@ Mo Stereo
() Red/Blue (3D Movie) Stereo

i) Hardware Sterec

Parallax (picels): == 1|

[| Swap Eyes

| Defaults |! %Qnse |

The Perspective Angle sets the camera when Perspective is chosen as the Scene > Camera
option. This is similar to adjusting the zoom setting on a camera.

The Stereo options can be used when you have special stereoscopic accessories, such as red-blue
glasses or special 3D viewing glasses. Pick the option for your accessory type.

The Parallax setting can be adjusted for the best 3D effect for your eyes.

If the 3D effect is not apparent, it may be that the 3D projection settings are opposite to those for
your glasses. If this seems to be the case, tick the Swap Eyes option to see if this is corrected.
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Changes made to these settings are automatically applied to the scene. To save the current settings
and return to the main window, click Close. You can also return to the settings in place when the
Advanced Camera Settings window was first opened by clicking Defaults.

Rotation Settings (Scene Menu)

The Scene > Geographic Rotation and Free Rotation options determine whether or not the
model displayed in the scene window can be “rolled”.

With the Geographic Rotation option, the azimuth and elevation can be varied, but the Z axis is
constrained to be vertical. With the Free Rotation option, however, the rotation of the model is not
fixed to any axis and the model can be freely rolled.

Select the option you prefer.

Grid Settings (Scene Menu)

The Scene > Grid options determine how the model grid is displayed in the scene window.

The Show Grid option determines whether or not the model grid is displayed. Select the option you
prefer.

The Loose Spacing, Normal Spacing and Fine Spacing options determine the spacing of the grid.

The Show Axis Lines option determines whether or not the X, Y, Z coordinates are displayed in the
scene. Tick the box to show East (red), North (green) and Elevation (blue) and extents of the data in
the scene.

The Numbers on Axes option determines whether or not scale ticks are shown along the grid.
These are automatically adjusted to fit the extent of the data and the current zoom setting. This
option cannot be enabled if Show Axis Lines is disabled.

The Show Axis Box option determines whether or not the axes box that encloses the current data
set is displayed. This option cannot be enabled if Show Axis Line is disabled.

Colour Scheme (Scene Menu)

The Scene > Colour Scheme options determine the colour scheme used in the scene window.
There are two options in the menu, Black Background and White Background. Black Back-
ground is the default setting for new Leapfrog projects.

You can also create custom colour schemes by selecting Scene > Colour Scheme > Edit. The Edit
Colourschemes window will appear:
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Schemes: Settings:
General =
White background Marne: |Black background ]

Background colour: ‘i|

Text colour: ‘ |

Borehole trace colour: ‘_|
Borehole trace width: | |

Mesh edge colour: ‘i|
Mesh edge width: |

Mesh slice line width: |
| Mesh slice line style: EE|

Axis Colours

| ggelete Scheme | X-awis colour: ‘_|

X-auis text colour: ‘ |

1

| = ﬂrguwn

| | Wew Scheme

| r_'rii Factory Schemes |

Revert H x;luse |

e —

In this window, you can define new colour schemes and set how they appear in the menu. The colour
scheme that is placed at the top of the list will automatically be applied to the currently open project
and will be applied by default for any new projects.

Quality (Scene Menu)

The Scene > Quality options determine how the data is displayed. If rotation and zooming seems
sluggish, try selecting either the Fast or Fastest settings. If you have a good graphics card, try
either the High or Highest settings to use the card's capabilities to provide better quality imaging.

The Lower When Moving option reduces the quality of the scene displayed when it is being moved.
If you notice display problems when moving the scene, tick the box for this option.

Lighting (Scene Menu)
The Scene > Lighting options let you adjust preferences for visual effects in the scene window. You

may be able to use these settings to emphasise significance in the data displayed in the scene. To
adjust these settings, select Scene > Lighting. The Lighting window will appear:
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4% Lighting

General

Ambient level: L R, 110,15

Specular brightness: ¢ {1} 1 {150

Specular shininess:  Soft {1 Hard

Sources

Light sources are positicned relative to the camera,
and will move with it.

Enabled Azimuth  Elev, Brightness Specular
M Lightl |00 [ [15° [f| e———————={i=085 M

: M Light2 |25 3| [15° [5] (i} 050 [
[] Light3 i vy
L] Light4 — 7

[ | [ B
I Uze Defaults ! Revert | W;Iuse |

The Ambient level setting determines the overall brightness of the scene.

The Specular brightness and Specular shininess settings determine how light appears to fall on
the surfaces in the scene. The Specular brightness setting has a stronger effect when Specular
shininess is soft.

You can have up to four light sources defined for a project. Select a light source by ticking the tick
box for the source definition. By default, two light sources are defined.

Changes made to these settings are automatically applied to the scene. To save the current settings
and return to the main window, click Close. You can also return to the settings in place when the
Lighting window was first opened by clicking Revert, or restore Leapfrog Hydro's default lighting
settings by clicking Use Defaults.

Font Size (Scene Menu)

The Scene > Font Size options determine the size of text used to display information on the grid
and axes. Select the option you prefer.

Rotate Button Options (Scene Menu)

The Scene > Rotate With Left Button and Rotate With Right Button options determine how the
mouse is used to rotate the scene.

When Rotate With Left Button is selected, you can rotate the scene by holding down the left
mouse button and dragging in the scene. When Rotate With Right Button is selected, holding down
the right mouse button and dragging rotates the scene.

When Rotate With Left Button is selected, clicking and holding the right mouse button can be used
to zoom in and out of the scene. However, if Rotate With Right Button is selected, zooming and
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rotating functions are not swapped. Instead, the left mouse button can only be used for clicking on dif-
ferent objects in the scene.

If you find that you tend to accidentally move the scene when you intend to click, consider selecting
Rotate With Right Button.

Select the option you prefer.

Render Image (Scene Menu)

The Scene > Render Image option lets you save a copy of the current scene window on your com-
puter.

To save an image, select Scene > Render Image. Leapfrog Hydro renders an image from the cur-
rent scene window using current settings, then displays it in the Render Image window:

- —

Size: | 1600 ;: 1200 : || Keep aspect | Supersampling: |2><2 v || &8 R

4 RenderImage
.

Use the zoom tools at the bottom of the window to view the rendered image. You can change set-
tings, then render a new image by clicking Render. Once you are satisifed with the rendered image,
click Save. You will be prompted to enter a filename and location.

Working with the Project Tree

When a project is created, a series of objects is added to the project tree. These objects are used to
organize imported items such as maps, images and data sets into categories. These objects also pro-
vide tools that let you import information into the project and generate models.

Right-click on each object to view the actions you can perform for that object. For example, you can
use the Topography object to import a map, elevation grid, and vector data, set the region of inter-
est, and evaluate topography:
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P
=3 Bor Open
= Loc \E' Import Map...
=1 Met Set Region Of Interest...
= Geo (=] Import Elevation Grid
=1 Nur Import Yector Data
= Flo & Evaluate..
= Sav [] view Object

You can also right-click on objects within the top-level objects to view more information on that
object or carry out actions specific to that object. For example, right-clicking on a table of imported
borehole data reveals a menu showing possible actions:

PPN Topography
= (21 Borehole Data

- =

- Open

_ By holeid x] Fix Errors...

= lithology B New Query Filter
By Litholog, dk Append Data

(= Mitrates_test @ Reload Data

(21 Locations View Object
P £ Meshes
= (23 Geological Mod g Delete

- [# 6Mm i Export..

b @@ Boundan @ Export Errors...
B Lithologi 7] Properties...

When a bold option appears in the right-click menu, as Open does in the menu above, that option
can also be selected by double-clicking on the object.

Objects shown in bold text in the project tree are currently displayed in the scene window. In the
image above, the collar and lithology tables are displayed in bold text, indicating that they are visible
in the scene window.

Some actions are not available until data has been imported into the project.

The order in which objects appear in the project tree roughly reflects the typical Leapfrog Hydro
workflow. These high-level objects are:

« Topography. Stores information used to define the area in which calculations will be carried out,
the region of interest. With the Topography object, you can import topography and elevation
such as maps and digital elevation models. For more information, see Tutorial 2: Defining the
Topography and The Topography Object.

« Borehole Data. Stores imported borehole data and provides options for viewing and correcting
borehole data. For more information, see Tutorial 3: Importing and Working with Borehole Data
and The Borehole Data Object.

e Locations. Stores location information you can use to define surfaces. You can also import data,
such as distribution of contaminants or temperature, for interpolation as part of a numeric model.
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e Meshes. Imports and stores meshes and digital elevation models created in other modeling pack-
ages.

« Geological Models. Builds geological models of a defined area. Geological models are usually
based on borehole data.

« Numeric Models. Builds models of the physical properties of an area built up from either bore-
hole data that contains information about those properties or location information associated with
those properties.

« Flow Models. Builds flow models for calculating groundwater flow and/or water distribution. Mod-
els can be exported for use in other applications. Leapfrog can also import flow models built using
other applications.

« Saved Scenes and Movies. Stores saved scenes. With the Saved Scenes and Movies object,
you can create scenes to highlight an important observations for later comparison, create movies,
and export scenes and movies for viewing in other applications.

e Cross Sections. Creates cross sections from imported images, georeferenced data or from
shapes drawn in Leapfrog.
Viewing Object Properties

You can view the properties of imported and generated objects in the project tree by right-clicking on
an object and selecting Properties:

P &3 Topography
= [CJ Borehole Data

= J?& d Open i
_ X Fix Errors...

v .Ihthﬂ!l F Mew Query Filter
IE_% L qp Append Data

v 3 Nltrat. @ Reload Data
NS e Object

[£J Location

I» 3 Meshes g Delete

I* £ Geologic 3" Export...

b 3 Numeric| @ Export Errors...

* 3 Flow MD| E_ﬂ |

The information displayed in the properties window depends on the object selected. For example, the
properties for a collar table will appear as:
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General | Histogram | Processing | Comments | Errors

Table collar: | A
0 errors
Columns:
id Integer
holeid Category
b4 Mumeric =
y Numeric
Z MNumeric
maxdepth Murmneric
Number of points: 6

Bounding box:
Min Corner:  2.30522e+06, 5.697612+06, 705.6 ||
May Camer 2 MNT45e+NA 5 AAANRENA 710 &

| %Qose |

The Processing tab shows the current status of processing (queued to process, processing, fin-
ished). The Errors tab shows any errors that occurred while processing the object.

In the Comments tab, you can enter information on the object, which can be helpful when the
project contains many objects or when several different people are working on a model.

Some objects may display other tabs in the Properties window. For example, table objects will
have a General tab that shows the table’s data structure. Interval tables and numeric data tables
may also have a Histogram tab that shows the distribution of the data in a particular column:

-5 P
General | Histogram | Processing | Comments | Errors
|Nitrate i | Values

12%
10%
8%
6%
4%
2%
0%

,_
(%)
=
-
(=11

i}

[[] Semilog X | Bin count: |50 |;|

Working with Objects in the Scene

The scene window displays a 3D representation of selected data from the project tree. Objects from
the project tree can be added to the scene in two ways:

¢ Right-click on the object and tick the View Object box.

¢ Click on the object and drag it into the scene.
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Once objects have added to the scene window, you can use the shape list and the shape properties

frame to change the way those objects appear in the scene. See Changing the Appearance of Objects
in the Scene Window.

Changing the Appearance of Objects in the Scene Window

Once objects have beenadded to the scene window, you can use controls in the shape list and the
shape properties frame to change the way objects are displayed. This is useful in making important
data more apparent in the scene.

For example, when borehole data is first added to a scene, the collars are displayed as small points:

0, Azimuth 030
500

To change the size of the collars, select the collar object in the shape list:

@ [ Nitr..._test 3 |- Nitrate -|IF WNitrate - n s collar

a [ lithology ® & Lithology ~|| Edit Colours | === 11 R Slice mode: |me Scene w

< | collar 32 & Flat colour » AV B Point size: |2 2
Query filter: |N0ne v

The Point size field in the properties window is 2. Increasing it to 10 changes the display of the col-
lars, making them more apparent in the scene:

0, Azimuth 030
500

See Shape List Controls for more information on the properties that can be changed using the shape
list.
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Shape List Controls

The controls available in the shape list are:

B C D E F G H

A <@ | Nitrates_test 3¢ R Nitrate v|MNitrate v | e | AN
@ " lithology 3 [BLithology ~|[ EditColours | =lii}—= ) A\

@ ] collar 3¢ [&Flat colour - | | =) | A

® @ oY-Alwiom 3¢ [[thology | I ———i1) />
@ (& GM - Coarse Sand & |Lithology  ~ |GG =] b

@ & GM - Glacial Till ¥ [Lithology  ~|| | e—=() B
@ (& GM - Gravel 3¢ [Lithology || | e=(C1] p

<@ (3 GM - Lower Gravel 3¢ [Lithology - || = | O

A Object visibility. Click to make the object visible or invisible in the scene.
Object type

Object name

Delete control. Click this to remove the object from the scene.

View list

Colour list

Opacity slider

T @ m m O O W

Property icons. The icons that appear depend on the type of object in the scene.

Changing an Object’'s Display Colour
Many objects viewed in the scene are displayed using a single colour. To change the colour, add the

object to the scene window, then click on the colour chip in the shape list. An Edit Set Colour win-
dow will be displayed:
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Hue: [0167 |2 Red: [100 || I

§aturation:|1.00 | ﬁreen:|1.00 |V|
Value: [1.00 | Blue: [000 |7

Color name: |yel|0w |

Palette:

— 1 HEEE B
EdE | B

| Random | Revert || x;lose | :

Use the controls in the window to choose a new colour. You can also choose a colour chip from the
Palette or set a random colour by clicking on the Random button.

Changes made to the colour are automatically applied to the scene. To save the currently displayed

colour and return to the main window, click Close. You can also revert to the colour assigned when
the window was first opened by clicking Revert.

Changing a Colour Gradient

Some objects viewed in the scene are displayed using a colour gradient. To change the gradient, add
the object to the scene window. Click on the colour gradient in the shape list, then select Edit Colour-
maps:

I' WANitrate -| =

Edit Colourmaps

The Edit Colourmaps window will appear:

Colourmaps

[|| M Mitrate | Vl [Bename] |ﬂew| |:Qe|ete.|

Gradient
. —T) O e
Limits
Minimum: |
Maximum: |

| From Evaluation |

| From Input Data |

Curve Points

Lower: 0.000 h.|
Upper: 466666666666 ||

Revert Al | | 9@ Close |

Use the controls in the window to choose new colours for the gradient.
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Changes made to the gradient are automatically applied to the scene. To save the currently displayed
gradient and return to the main window, click Close. You can also revert to the original gradient by
clicking Revert.

Viewing Data in the Scene

For any object that appears in a scene, relevant data can be accessed by clicking on the object. For
example, when borehole data is displayed in the scene, clicking on a segment will display the cor-
responding data:

Project Settings Scene Draw Help

4~ Scene Selection ‘. l%] ; E o=
_.17
HoleID Bore 2
Interval 288,51, 406.56

Lithology  Lower Gravel

_“‘ Open lithology

=
| Open collar

[ %CI Wnitrate  ~|[] WNitrate - | s=——={11]  fix lithology
Close = . o
L : IELithology - || Edit Colours | s 11| fis Shiee mode [From Scene | v
Preepeom—— @ Flat colour -] [=———{1] A Line width: [2 2]
Query filter: |N0ne »
ke, & Z-5cale 1.0 100+ FPS

These scene selection windows also provide access to the data tables behind the individual data
points. For example, in the screen above, the Open lithology and Open collar buttons open the
tables relevant to the selected segment:
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Project Settings Scene Df & Table: lithology
44 Scene Selectich“‘ o 2 -
| = v L] [ Aply |

!-_.‘ lithology & Results: (50 rows)
| HoleID Bore2 s

;Ignored id A | holeid to Lithology
Interval 288.51, 406.58 | 1 . Bt

Bore 2 2085? Alluvium

Bore2 48212 Aguifer Miocene Alluvium
Bore 2 638.74 Basement Granite

Bore 2 589.04 Basement Granite

Bore 2 863 Coarse 5and

Bore 2 288.51 Glacial Till

Bore 2 253.88 Gravel

| Lithology ~ Lower Gravel

Bore 2 ! . Alluvium

Bore 3 144.53 Alluvium

Bore3 515.73 Basement Granite
Bore 3 553.75 Basement Granite
Bore 3 8341 Coarse 5and

:.i Open lithology lunge

-
| Open collar

Bore 3 22516 Gravel
Bore 3 45946 Lower Gravel

Bore3 ! 61.23 Alluvium

Bore 3 31819 Glacial Till ‘
Bored 180.32 Alluvium ‘

!DDDDDDDDDDD?DDDDDDD

Bored 10771 Cearse Sand 2

| xgancel | | @QK

5cale 1.0 100+ FPS

Project Settings Scene D| 4~ Table: lithology B =

= e = = B T . R e L=
rﬁ_htholugy 18 1 Rsﬂnlts: (50 rows) Query: v |_‘ |APF||)i|
HoleID Bored ?Ig."ﬂe‘j i Results: (G rows)
~ Interval 4077119 0 s IIgm:»recl id A holeid X ¥ maxdepth
Lithol Alluvi [
L st O 4 1 Bore 2 2305837.0  5698749.0 741.71
O e Bore3 23070030 56982020 553,75
O 1 e . oy
‘Bored 23052150 5 v
iy Bore5 23061330 56978540 611.28
[» U L Bore 2307454.0  5697811.0 352.83
O A Borel 2306760.0  5699060.0 617.3
O 15
O 186
0 b
=— 32 | [ 18
| jOpen lithology O 19
| -_q,Open collar WE
N O =
Mal i
O 23
O 24

e ' $ Z-5calel 100+ F
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The Typical Leapfrog Hydro Workflow

There are many possible approaches to creating geological models in Leapfrog Hydro. A typical work-
flow, using borehole data to create models, is shown below:

Step 1 Step 8
Create project Report
Assign a project folder Render images
Create a new project file Create scenes, movies
Export scenes, movies

\/

Step 2 Step 7
Collect and analyse data : ep
Select data sources Refine model
Prepare data for import Create cross sections
Refine surfaces
A
Step 3
Define topography Step 6
Import maps, images, elevation Create model
grids, GIS data Geological models
Define region of interest Numeric models
Define terrain Flow models
A
Step 4 Step 5
Add borehole data Refine borehole data
Import collar table > Correct errors
Import interval tables Split lithologies
Import numeric data Group lithologies
Append data Export borehole data

These steps are reflected in the arrangement of objects in the project tree.
Each of these steps is described briefly below.

Step 1 - Create Project

In this step, choose a folder to use as the project folder and, in Leapfrog Hydro, create a new
project.
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Step 2 - Collect and Analyse Data

In this step, select what data to use in the project and do any processing necessary to ensure the
validity of the data sources.

Although the validity of data is important in creating geological models, it is not necessary to ensure
that data is perfectly valid before importing it, as Leapfrog has tools and techniques for correcting
and working with errors in imported data. Information corrected in Leapfrog can also be exported.

Step 3 - Define Topography

In this step, define the topography for the geological model. The topography represents the ground
surface and all data associated with it.

Maps and other images, elevation grids and GIS can be used to define the topography.

Step 4 - Add Borehole Data

Borehole data forms the basis of models created in Leapfrog.

Leapfrog expects borehole data that is stored in a collar table and interval tables. Each project can
have only one collar file, but multiple interval tables can be imported. It is also possible to append
data from various sources to make up the project’s collar table and interval tables.

Step 5 - Refine Borehole Data
As borehole data often contains errors that prevent the computation of an accurate model, Leapfrog

also has tools that help you to correct errors in the data. You can also export data corrected in Leap-
frog.

Step 6 - Create Models

In this step, geological models, numeric models and flow models are created using imported data
and images.

Step 7 - Refine Models

Once a basic model has been created, refine the model by adjusting surfaces.

Step 8 - Report

Leapfrog has several tools for reporting the results of modeling. You can render images, create and
annotate specific scenes and add a number of scenes together to create a movie.

Images, scenes and movies can be exported for use in other applications, including the stand-alone
Hydro Scene Viewer.
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Other Workflows

Leapfrog Hydro supports many possible workflows, and it is not strictly necessary to begin building a
model by building the topography, then importing borehole data. For example, you may wish to build
a geological model from a series of meshes. If this was the case, you could use the Meshes object
to import the meshes, then work down through the project tree to build a geological model, create
cross sections and export scenes and movies.
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Part 4: Leapfrog HydroTutorials

In this part, a series of tutorials based on a small data set will introduce you to basic concepts in
Leapfrog Hydro and get you to the point where you can start processing your own data. The tutorials
take two to four hours to complete.

Tutorial files are copied to your computer's hard drive when Leapfrog Hydro is installed. [more info
required about a specific location, or at least sufficient information for the user to find the files
readily]

The tutorials are:

e Tutorial 1: Working with Projects

e Tutorial 2: Defining the Topography

e Tutorial 3: Importing and Working with Borehole Data

e Tutorial 4: Building a Simple Geological Model

e Tutorial 5: Building a Simple Numeric Model

Tutorial 1: Working with Projects

In this tutorial, you will create a new project and learn about project files and opening existing
projects.

Topics are:

e Creating a New Project

e Project Files
e The Parts of a New Project

e Saving Projects

e Opening Projects

e Compacting Projects

You will need a copy of the tutorial files that were copied to your computer when Leapfrog Hydro was
installed. To do this:

¢ Go to the location where Leapfrog Hydro was installed.

o Copy the Tutorials folder to your My Documents folder.
Creating a New Project

To create a new project, start Leapfrog Hydro and select Project > New. The Create Project win-
dow will appear.
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New project name: [Tutorial ]

Project file: [ Ch\Users\Hydrog eoIogist\Projects\Tutorial\Tutc]

= Browse...

| %Qancel || @QK ‘

Enter a name for the new project and click Browse to select a folder where the project will be
saved.

Click OK to create the project.

Project Files

If you open the folder you selected, you will see that a new folder has been created using the name
you gave for the tutorial. Open that folder to view the project file Leapfrog Hydro has created, which
in this case is called Tutorial.aproj, as shown below:

T

-
@@ | .. » Hydrogeologist » Projects » Tutorial w | 43 [l Search Tutorial yel

Organize = Include in library + Share with = Burn New folder

>

 Favortes *  MName Date modified Type Size
Bl Desktop ‘E‘ A= Tutorial.aproj 25/07/2010 9:54 a....  Leapfrog Hydro Pr... 2KB
& Downloads 42 Tutoriallock 25/07/2010 9:54 a.... LOCKFile 1KB

1 Recent Places

- Libraries

|| Documents -

l 2 items

The Tutorial.lock file is created when the project is opened and closed when the project is closed.
Later, once you have added borehole data to the project, there will be an additional file, ending with
.apbd. The .apbd file contains all the borehole data imported into a Leapfrogproject.

To learn more see:

¢ Compacting Projects

The Parts of a New Project

In the Leapfrog window, you will see the new project with its blank scene window:
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r

&4 Tutorial - Leapfrog Hydro S

Project Settings Scene Draw Help
Project Tree
P &) Topography
23 Borehole Data
23 Locations
3 Meshes
3 Geological Models
23 Numeric Models
23 Flow Models

(23 Saved Scenes and Movies

23 Cross Sections

Processing Tasks Running

MName Progress

& Z-5cale 1.0

100+ FPS

A series of objects have been added to the project tree. These objects are used to organize items
such as maps, images and data sets into categories. These objects also provide tools that let you
import information into the project and generate models. Right-click on each object to view the
actions you can perform for that object. For example, from the Topography object, you can import
a map, elevation grid, and vector data, set the region of interest, and evaluate topography:

44 Tutorial - Leapfrog Hydro S

Project Settings Scene Draw  Help

b o &
3 Borehole Data g =pen
I t Map...
23 Locations mport 2ap

3 Meshes Set Region Of Interest...

3 Geological Mod
3 Numeric Model Import Vector Data
5 Evaluate...

23 Flow Models 0
View Object
23 Saved Scenes are ,.J.IE_"E g

3 Cross Sections

&2 Import Elevation Grid

The order in which the objects appear in the project tree roughly reflects the typical Leapfrog work-
flow. See The Typical Leapfrog Hydro Workflow for more information.

These objects are:

« Topography. Stores information used to define the area in which calculations will be carried out,
the region of interest. With the Topography object, you can import topography and elevation
such as maps and digital elevation models.

« Borehole Data. Stores imported borehole data and provides options for viewing and correcting
borehole data.
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o Locations. Stores location information you can use to define surfaces. You can also import data,
such as distribution of contaminants or temperature, for interpolation as part of a numeric model.

e« Meshes. Imports and stores meshes and digital elevation models created in other modeling pack-
ages.

« Geological Models. Builds geological models of a defined area. Geological models are usually
based on borehole data.

« Numeric Models. Builds models of the physical properties of an area built up from either bore-
hole data that contains information about those properties or location information associated with
those properties.

« Flow Models. Builds flow models for calculating groundwater flow and/or water distribution. Mod-
els can be exported for use in other applications. Leapfrog can also import flow models built using
other applications.

« Saved Scenes and Movies. Stores saved scenes. With the Saved Scenes and Movies object,
you can create scenes to highlight an important observations for later comparison, create movies,
and export scenes and movies for viewing in other applications.

e Cross Sections. Creates cross sections from imported images, georeferenced data or from
shapes drawn in Leapfrog.

Saving Projects

Leapfrog Hydro saves an open project each time a processing task has been completed or settings
have changed. Projects are also saved when they are closed so that scene settings can be restored
when the project is next opened.

To learn more see:

¢ Compacting Projects

Opening Projects

If Leapfrog is not already running, you can open a project by doubling clicking on the .aproj file.

If Leapfrog is already running and another project is open, open a different project by selecting
Project > Open. The Open Project window will appear:
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Look in: Ch\Users\Hydrogeologist\Projects ~ Browse...
Project Name Project File Path
Hydro project Ch\Users\Hydrogeologist\Projects\Hydro project\Hydro project.aproj
Kaiapoi-Rangiora Ch\Users\Hydrogeologist\Projects\...oi-Rangiora\Kaiapoi-Rangiora.aproj
Tutorial Ch\Users\Hydrogeologist\Projects\Tutorial\Tutorial.aproj
l
'| Search complete. T, Search
File name: | C\Users\Hydrogeologist\Projects\Tutorial\ Tutorial.aproj ] ~ Browse...
%Qancel MNew... CBQK

Leapfrog automatically displays a list of all the projects in the folders in the Look in folder. You can
change this folder by clicking on Browse. The Search button simply refreshes the list of projects
that are found in the Look in folder. Click on it if you have copied files to the Look in folder since
opening the Open Project window.

You can also navigate directly to the required project file by clicking on the Browse button adjacent
to the File Name. Choosing a project in this way does not change the Look in folder, which means
that next time you want to open a project, Leapfrog will first look in that folder.

The Look in folder is useful if you have one folder in which you keep most of your Leapfrog projects.
You can set that as the Look in folder. If, however, you have copied a project to your desktop and
you wish to open that project, you can do so using the Browse button adjacent to the File name
field.

The Look in folder is also the default folder in which new projects will be created.
You can also choose a project from the list of recently open projects:

4 Tutorial - Leapfrog Hydro r—

[ ]§ettings Scene Draw Help

:

I
o 1=
=]
o
3

A\Users\Hydroge...orial\Tutorial.aproj
MUsers\Hydroge...mpty project.aproj
AUsers\Hydroge.. fixing project.aproj

A S

A\Users\Hydroge...olour\Colour.aproj

o e

ompact This Project

[f=]

uit Ctrl+Q

Only one copy of Leapfrog can be running at a time, which is the reason why double-clicking on a
project when another is already open will not result in the new project being opened.

Compacting Projects
When you delete objects from a project file, Leapfrog retains those objects but notes that they are no

longer used. Over time, the project file will grow in size and data stored in the database may become
fragmented.
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Compacting a project removes these unused objects and any unused space from the database. When
you compact a project, Leapfrog will close the project and back it up before compacting it. Depending
on the size of the project, compacting it may take several minutes. Leapfrog will then reopen the
project.

To compact a project, select Project > Compact This Project. You will be asked to confirm your
choice.

Tutorial 2: Defining the Topography

[pic of workflow with Topography highlighted]

The first step in creating a model is to define the topography, which represents the ground surface
and all data associated with it.

In Leapfrog, the Topography object is the first object in the project tree:

va
Region Of Interest
<= Terrain
¥ GIS Data and Maps
=3 Borehole Data
23 Locations
3 Meshes

It is made up of:

« Region of Interest. This object represents the area in which data will be added and models
created. The Region of Interest is important in limiting what data Leapfrog uses to perform cal-
culations. Leapfrog automatically sets a region of interest, but for models with large data sets,
adjusting the region of interest will reduce the amount of time Leapfrog requires for performing
calculations.

o Terrain. This object defines the height of the data. The Terrain can be derived from a single DTM,
but a variety of sources can be used.

« GIS Data and Maps. This object contains all maps, photos and vector data that define land use.

All tools for defining the topography are accessed by right-clicking on the Topography object and
the items in it:

-1

— %

Open
Region Of Interest & import Map...

Set Region Of Interest...

<= Terrain
%4 GIS Data and Maps &2 Import Elevation Grid
3 Borehole Data
23 Locations
3 Meshes
3 Geological Models

Import Vector Data
& Evaluate...
[ view Object

Imported objects and objects created while building the topography are also stored as part of the
topography object, and more complex functions can be carried out by right-clicking on individual
objects. In this tutorial, however, all functions required can be accessed by right-clicking on the
Topography object itself.

In this tutorial, you will define the topography from:

© 2010 ARANZ Geo Ltd



Tutorial 2: Defining the Topography | 43

e a map and related georeference data
e a DTMfile
e GIS vector data

This information can be found in the Tutorial folder you started a project in as part of Tutorial 1:
Working with Projects, in the folders “Maps”, “GIS data” and “Elevation data”.

Topics are:

o Defining the Region of Interest

e Defining the Terrain

e Adding Information About Land Use

Defining the Region of Interest

The first step in creating the topography is to define the region of interest. The best way to start this
is to import a map or aerial photograph. The region of interest can also be defined by importing GIS
or borehole data, but importing an image is faster and provides a visual reference that is helpful in
working with data added to the project in the future.

Leapfrog automatically defines a region of interest, which will grow to fit any data imported. This
can, however, result in a large area in which calculations are performed.

For this tutorial, defining the region of interest requires four steps:

Importing a Map

Adding Georeference Data to the Map

Displaying the Map

e Adjusting the Region of Interest

The files for this part of the tutorial can be found in the Maps folder.

Importing a Map

To import a map, right-click on the Topography object and select the Import Map option:

- & | N
e Open '
Region Of Interest I M
mpert Map...
== Terrai
) srrain Set Region Of Interest...
"4 GIS Data and Maps| ,_
=2 Import Elevation Grid
3 Borehole Data
23 Locations
3 Meshes
3 Geological Models

Import Vector Data
& Evaluate...
[ view Object

In the window that appears, select the file in the Maps folder called Area map.jpg, then click OK.
The Import Image window then displays the image:
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£ Import Image - Area map

| ¢ owein | Y eas g 3 s s }
; W TR Al e 184 tuariki
Sy \ﬁﬂ%“. bR 0 3 A cl | . 3 ¥ & -

| I [ bl

Georeference Data: W Override image's geo

Marker East (X) Morth (Y] Elev (Z)

(=l |

|g|| | Name:

|Q| | | lArea map ]
| gﬂelp | | xgancel | l @QK J

You can crop the image, if required.

The Name field displays the name of the imported file. If you wish to use a more descriptive name
in the project file, enter it in this field.

The next step is to add georeference data to the map. See Adding Georeference Data to the Map.

Adding Georeference Data to the Map

Adding georeference data to the map will set the coordinates for the project as a whole.

The first step in adding georeference data to an image is to add three reference markers. There are
two ways to add the markers to the image:

e Click on a marker to add the marker to the image.

e Drag a marker and drop it onto the map.

Whichever method is used, you can move the marker to the required position by dragging it or by
using the arrow keys. You can also use the zoom controls for more precise control over the area in
which you are positioning a marker.

To select a different marker, click on it in the list, then move it using the mouse or the arrow keys.
Once each marker is correctly positioned, enter the real-world X and Y coordinates for each marker:
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Georeference Data:
Marker East (X}

@ |2308600

: |
[ . . | e
: : |

(@]

lArea map ]

| @ﬂelp | | xgancel || @QK |

This information is contained in the file Georeference Information.txt inthe Maps folder. The

elevation (Z) value should be the same for each marker.

If the image imported contains georeference data, that data will automatically be displayed. See

Importing Maps for more information.

Once you have set the coordinates for each marker, click OK to return to the main window. Once
Leapfrog saves the map, it will appear in the project tree under the GIS Data and Maps object:

< £ Topography
[*] Region Of Interest
<= Terrain

= %4 GIS Data and Maps

To display the map, see Displaying the Map.

Displaying the Map

There are two ways to display the imported map:

e Click on the image in the project tree and drag it into the scene.

e Right-click on the map in the project tree and tick View Object.

The map will then appear in the scene:
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= - - 2= e -
4% Tutorial - Leapfrog Hydro ﬂl—ﬂh
e -

Project Settings Scene Draw Help

< & Tomguity AR AY ALY X

Region Of Interest
== Terrain

— 5 GIS Data and Maps
&

(23 Borehole Data

23 Locations

23 Meshes

23 Geological Models

23 Numeric Models

23 Flow Models

Ll (23 Saved Scenes and Movies

23 Cross Sections

H

|

|

1 0 10000
| |

| Processing Tasks Running

[ B [~ 11 | No selection
MName Progress @ [0 Ar. ® |7 L

|
| k. & Z-5caleld 100+ FPS

Notice, also, that the image is now listed in the shape list.

The next step is to adjust the region of interest. See Adjusting the Region of Interest.

Adjusting the Region of Interest

When a project is created, Leapfrog automatically sets a region of interest. As data is added to the
project, the Region of Interest changes to fit that data. For models with large data sets, adjusting the
region of interest will reduce the amount of time Leapfrog requires for performing calculations.

To adjust the region of interest, double-click on the Region of Interest object in the project tree or
right-click and select Open:

=

~ 4§ Topography
Le]

Open
<= Terrain [ View Object
= 5% GIS Data and Maps .
& Area map ird Eropertlels...

The Edit Region of Interest window will be displayed, together with controls in the scene that will
help you to set the region of interest:
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" Tutorial - Leapfrog Hydra.

Project Settings  Scene
0 Edit Region Of Interest -

Draw__Help

Region Of Interest
Minimum Maximum

X(Easth:  [002445326862 o] |2314856.58622|C

¥ (North): [s602010.84007|2| |5712082.84065]2

Enclose Object v

%Qamcel ‘. (:_éQK .|

=
lake_seed

I~ (2] Borehole Data

b =1 collar
|| b Tliithology 8

P 1 Mitrates test )

Processing Tasks Running
N Name Progress <@ |3 Area map b4 v_: ———— | No selection
= bbox editing x| | i |
¥ plane 3¢ 00°0.0°900°
|
T $ 7-Scaleld 100+ FPS

There are three ways to define the rectangular volume of interest:

e Enter the coordinates.

o Select Enclose Object and choose from the list of objects in the project. The region of interest
will be updated to the size of the selected object.

« Use the controls that appear in the scene. The orange handle adjusts the center of the plane and
the red handle adjust the size.

When you have finished adjusting the region of interest, click OK.
The next step is to define the terrain. See Defining the Terrain.

Defining the Terrain

In Leapfrog, the Terrain object is used to define the elevation of the ground's surface. The terrain
will often be defined by a single digital terrain model (DTM), but there may be circumstances in
which data from several sources is combined to ensure the data is consistent.

The terrain is used to bound geological models and to position GIS data onto the topography. As a
result, changing the terrain will cause geological models to be recomputed and GIS data to be repo-
sitioned. This can be time-consuming, which is why the terrain should be defined before GIS data is
added to the project and before any models are created.

For this tutorial, a single DTM file will be used to define the terrain. It is called Tekapo DTM.asc and
can be found in the Elevation data folder.

To import an elevation grid, right-click on the Topography object in the project tree and select
Import Elevation Grid. Navigate to the folder that contains the Tekapo DTM.asc file and open the
file. The Import Elevation Grid window will be displayed:
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I.’."‘. Import Elevation Gr e |

Clipping
Clipping will only be applied to grids
where north is vertical on the map.

Clip data to bounding box

Bounding box: |Regi0n Of Interest b
Margin: |0 =

Mo Data Handling
@ Leaveagap

(O Replace with

Name: |_Tekap0 DTM |

%Qancel | — Import |

Click Import. The topography is displayed in three dimensions:

" Tutorial - Leapfrog
Project Settings Scene  Draw  Help
Project Tree
< 4 Topography
Region Of Interest
P =< Terrain
~ 5¢ GIS Data and Maps
= Area map
river_bdy
'L river_seed
Nerth_boundary
lake_bdy
| river_poly
lake_poly
" lake_seed
= (21 Borehole Data

B =1 collar
b ~ O L

Processing Tasks Running

MName Progress @ £ Topography
GIS data: [&Area map - | | -

& Z-5cale 1.0

Now that the terrain is defined, maps will be automatically draped over the topography.
The imported mesh is stored under the Terrain object. A copy is also stored in the Meshes folder.
The next step is to add information about land use. See Adding Information About Land Use.

Adding Information About Land Use

In Leapfrog, vector data can be imported to define land use in two dimensions.
For this tutorial, vector data can be found in the GIs data folder.
See:
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e Importing GIS Data

e Viewing GIS Data

Importing GIS Data

To import vector data, right-click on the GIS Data and Maps object and select Import Vector
Data:

= 43 Topography &] w %

Region Of Interest
~ <= Terrain

&2 Tekapo DTM

== ko
¥ IEI Irnport Vector Data
Al
_ rea map E‘ Import Map...
Borehole Dat
. ore .':' & Lata Contour Lines From Surface...

Navigate to the folder that contains GIS data files and import the files, one at a time. For each file,
the Import GIS Vector Data window will be displayed:

GIS Vector File

Ch\Users\Hydrogeologist...al\GI5 data\lake_bdy.shp

Fields to Import
Impert | Column Type Import As
shapelD real  shapelD

WATER_CONF string WATER_COMNF
ELEVATION  real ELEVATION

Elevation Field: [ELEVATION |v]

Filter Data

of the bounding box: |Region Of Interest ~ |

Name: [Iake_bd)r ]

| %Qancel | l CBQK l

The options in this window are discussed further in Importing Vector Data. Click OK to import the
file.

The imported objects are stored under the GIS Data and Maps object:
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+ 43 Topography
Region Of Interest
= <= Terrain

&2 Tekapo DTM

B Area map
lake_bdy
lake_poly
lake_seed
river_bdy
river_poly

river_seed

Different icons indicate point, line and polygon data.

Viewing GIS Data

There are two ways to view imported GIS data. The first is to view them independently of the topog-
raphy.

To view data in this way, either drag and drop the object into the scene or right-click on the object
and select View Object. In the scene below, only the lake_bdy object is visible in the scene:

£ Tutorial - Leapfrog Hydro r— [ —— ﬂlﬁ

Project Settings Scene Draw Help

& Topography
Region Of Interest
P =< Terrain
— 5 GIS Data and Maps
= Area map =
river_bdy
river_seed

Nerth_boundary

river_poly
lake_poly
lake_seed

= [ Borehole Data
P =1 collar
b
4

7 lithelogy
| 1 Nitrates test 2]
Processing Tasks Running
< [~ ELEV. Bl - | E—{r lak
|| Name Brogres ®  la. 3 NELEVATL. - [[If WELEVA.. - | s====l1 e_bdy :
Slice mode: |Fr0m Scene »
Line width: |2 1
Query filter: |Ncne »
b, & Z-5calel0 100+ FPS
- = =_—— 5
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The second way to view GIS data is in combination with selected items of the topography. To do this,
add a GIS data object to the scene by dragging and dropping it into the scene or by right-clicking on
the object and selecting View Object.

Add the Topography object to the scene by dragging and dropping it into the scene or by right-click-
ing on it and selecting View Object:

Project Tree

= & Topogrogks
[ Reqgi

= % Terre
&7

- LGS : v 5
mport Vector Data
A port v

% & Y Evaluate...

W B ViewObject |

Both the Topography and the GIS data object will appear in the shape list:

Open
Irnport Map...

Set Region Of Interest...
& Im port Elevation Grid

3 & Flat colour -
GIs data: [@Avea map - —
@ 7 lake_hdy 3¢ [Rishapeld - |l WshapelD +| ===}

From the GIS data drop-down list, select New View. The New GIS View window will appear:

GIS views:

&2 New GIS View

MName:  |Newviewl

l x Cancel l Create J

5 RegertAIIl [ 3¢ Close

Enter a name for the new view or keep the default name, then click Create. The Edit GIS Views
window will appear.
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GIS views: [Mapwith lake data | ~ | [Eenamel [Eew] [Qe[etel

Ayvailable layers: Current layers:

Area map
57 lake_bdy
9 lake_poly

", lake_seed
%7 North_boundary
57 river_bdy
9 river_poly

“*. river_seed

y one image layer can be displayec

Add the required layers to the Current layers box and use the Raise and Lower arrows to arrange
the layers.

GIS views: [Map with lake data

Ayvailable layers: Current layers:
= MNarth_boundary ::.' lake_seed ‘ Flat colour =
57 river_bdy " lake_poly & Flat colour ~
9 river_poly 57 lake_bdy & Flat colour - width: 2,00
“1o river_seed Area map

Note: anly

only one image layer can be displayed, and it must £

| &ddi’ﬁ | |“'iIRgmmre Raize || J‘}Lower

[ RegertAlIl [ 98 Close

You can also change the opacity and colour of the different layers. Click Close. The new view is dis-
played:
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" Tutorial - Leapfroy

Project Settings Scene  Draw Help
Project Tree
< (A Topography
Region Of Interest
P =< Terrain
~ L# GIS Data and Maps
= Area map
river_bdy
'L river_seed
Nerth_boundary
lake_bdy
" river_poly
lake_poly
" lake seed
= (21 Borehole Data

B = collar

Processing Tasks

MName Progress

& Z-5cale10 T2 FPS

Tutorial 3: Importing and Working with Borehole Data

Borehole data forms the basis of models created in Leapfrog Hydro. As borehole data often contains
errors that prevent the computation of an accurate model, Leapfrog also has tools that help you to
correct errors in the data.

In Leapfrog, borehole data is managed using the Borehole Data object in the project tree:

b &) Topography
=
23 Locations
3 Meshes
3 Geological Models
23 Numeric Models
23 Flow Models
23 Saved Scenes and Movies
3 Cross Sections

Until data is imported, the only options available from the Borehole Data object are import options.

Leapfrog expects borehole data that is stored in a collar table and interval tables. Each project can
have only one collar file, but multiple interval tables can be imported. For the interval tables, Leap-
frog expects data corresponding to the hole ID, the start and end depths and at least one column of
measurements.

In this tutorial, you will import, correct and display a small set of borehole data that includes infor-
mation on nitrate levels. The borehole data files can be found in the Tutorial folder, under Bore-
hole data. There are three files:
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e Collar.csv contains the collar table.

e Lithology.csv contains the interval table that describes the lithology. Information in this file will
be used to build a simple geological model in Tutorial 4: Building a Simple Geological Model.

e Nitrates test.csv contains the interval table that describes nitrate levels for each borehole.
Information in this file will be used to build a simple numeric model in Tutorial 5: Building a Sim-
ple Numeric Model.

Topics covered in this tutorial are:

e Importing Borehole Data

e Correcting Errors in the Data

e Displaying Borehole Data

o Interacting with Borehole Tables via the Scene

Importing Borehole Data

When you right-click on the Borehole Data object, there are two options available:

4 aTopography &]
= Import Boreholes...
(53 Locations Import Boreholes via ODBC
P 23 Meshes

For this tutorial, select the Import Boreholes option.
The Import Borehole Data window will be displayed:

£ Import Borehole Da ) L
Input Files

Collar; ] | - ﬁrowse...l

Interval Tables: | = add. |

| m Remove |

Screens: | | | — Browsg...|

I__‘.’.'_-;-_ﬂelp -| I %Qancel | I (ﬂlmpor‘t |

For the Collar, click on the Browse button to locate the tutorial file called collar.csv. Leapfrog will
look for interval tables in the same location and will display them in the Interval Tables list.

In this example, adding the Collar.csv file has resulted in only the Lithology.csv file being added
to the Interval Table list:
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44 Import Bo

Input Files

Collar: Ch\Users\Hydrogeologist\Documents\Tutorial\Borehole data\ Collar.csv ]

Interval Tables: | ...users\hydrogeclogist\documentsitutarial\borehole data'lithelogy.csv

Screens:

e |

To add the nitrates table to the list, click on the Add button and navigate to the Nitrates test.csv
file:

24 Add Interval File

.« My Documents » Tutorial » Borehole data hd

Organize = MNew folder

-

¢ Favorites — Documents library
Bl Desktop Borehole data

4 Downloads Name Date modified Type
L.__l Recent Places

Arrange by:  Folder ~

L) Collar.csv 8/06/201011:53 a....  Microsoft Excel C...
L) Lithology.csv 8/06/2010 11:53 a....  Microsoft Excel C...
||z‘l_a] Nitrates test.csv 8/06/2010 11:53 a....  Microsoft Excel C...

4 Libraries
@ Documents
o) Music
|| Pictures

EE videos

% Homegroup

il Computer At

File name: Nitrates test.csv - ’All Files (*.7) v]

[ open |v] | cancel |

Click Open to return to the Import Borehole Data window, where the nitrates file has now been
added to the Interval Tables list:

Input Files
Collar: Ch\Users\Hydrogeologist\Documents\Tutorial\Borehole data\Collar.csv ]

Interval Tables: | ...users\hydrogeclegist\documentsituterial\borehole data\lithelogy.csv | | = add...
..s\Hydrogeologist\Documents\Tutorial\Borehole data'\Nitrates test.csv

Screens: ] - Browse...

l xgancel l @lmpor‘t l

If you do not wish to use any of the files displayed in the Interval Tables list, click on the file to
highlight it, then click Remove.
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Once you click on Import, Leapfrog will start the process of importing data.

Importing the Collar File

Leapfrog expects four columns for the collar data, a borehole identifier (Hole ID) and the location of
the top of the well, in X, Y and Z coordinates. It attempts to match the data in the imported file to the
expected format. With the file collars.csv, Leapfrog has correctly mapped the imported data to the
expected formats:

4 Import Boreholes

Progress: Collar.csv > lithology.csv > Nitrates test.csv

File Data Column Summary
HoleId ~ | Max Depth ~ | East (X} ~ |Morth (¥Y) ~ | Elev(d) At | Column  Import As Import Name
1 holeid HoleId
| 2| Bore2 74171 2305837 5698749 716 max depth Max Depth
|l 13 Bore3 55375 2307093 5698202 719 PEEC =t
|| |4 Bored 33218 2305215 5698341 7122 NEW'Y North (1)
T NEW Z Elev (Z)
i |5|Bore5 611.28 2306133 5697854 716
i| | 6|Boreb 35293 2307454 5697611 7056
7| Borel 617.3 2306760 5699060 714
Mame:
Unique Row ID: |N0ne | w |
[» Date and Time Formats
o | Import All Columns |
i %Qancel | [ _—_, MNext |
|

The breadcrumb at the top of the window indicates progress in importing the borehole files. In this
window, the information in the file Collar.csv is being considered.

The Max Depth column is not required, but because the information is in the file, Leapfrog will use it
to verify the integrity of the data. If that information is not included in a collar file, Leapfrog will
determine it from the interval tables.

Click on Next to move to the next step.
Many data types can be included in the interval tables. The most common types are:

« Lithology data, which describes the geology encountered in drilling the borehole. Lithology data
columns can be used to create geological models.

« Numeric data, which describes data such as temperature and concentration. Numeric data col-
umns can be used to model continuously varying distributions by way of interpolations.

o Text data, which can be displayed in Leapfrog as part of a scene.

Importing the Lithology Interval Table

For the file Lithology.csv, Leapfrog has correctly determined the lithology column:
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-
£ Import Boreholes

Progress: Collar.csv = lithology.csv = Mitrates test.csv

File Data Column Summary

HoleId ~ | From To ~ | Custom Name | Column  Import As Import Name

holeid HoleId holeid

86.3 208.57 Alluvium | from From from
48212 Agquifer Miocene Alluvium | to To i
53874 e EenT Litholegy  Lithology Lithology
589.04 Basement Granite
86.3 Coarse Sand
Glacial Till
Gravel
Lower Gravel
Alluvium

Alluvium

Name: [lithology |

Basement Granite

Basement Granite Unique Row ID: [None | v]

Coarse Sand [> Date and Time Formats

Glacial Till [

-

Import All Columns l

l xgancel lt"iErevious l @ékip H E'ﬁﬂext l

Click Next to move on to the next file.

Importing the Nitrates Interval Table

For the file Nitrates test.csv, Leapfrog has not marked the Nitrate column for importation:

-
£ Import Boreholes IEI@M

Progress: Collar.csv > lithology.csv > Nitrates test.csw

File Data Column Summary

|| Column | ImportAs Import Name
* Borehole  Holeld holeid

Borel 04 From From from

HoleId ~ | From ~ | Mot Imported-

Borel 01 To To to
Borel 12 Nitrate Not Imported

Borel 01
Borel 0.2
Borel 0
Borel

Borel

Borel

Borel

Borel

Borel Unique Row ID: [None | vl

Mame: [ Mitrates_test ]

Borel [> Date and Time Formats
Borel ! [

-

Import All Columns l

l xgancel lt"iErevious l @ékip H E;Einish l

To select it for importation, you can either:

o Select the "Nitrate” Numeric option from the Not Imported drop-down list. This identifies the
data as numeric data and uses the column title from the file.
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e Click on Import All Columns, in which case, Leapfrog will determine the type of data from the
properties of the information each column.

When the Import All Columns button is clicked on, the Column Summary list on the righthand
side of the window indicates that the Nitrate column will be imported as numeric data:

£ Import Boreholes e nlEly g

Progress: Collar.csv > lithology.csv > Nitrates test.csw

File Data Column Summary

HoleId ~ | From ~ | Nitrate Column | Import As Import Name

Borehole  Holeld
From From
To To

Nitrate MNumeric Nitrate

1
2
3
4
5
6
7
8
9

Mame: [ Mitrates_test

Unique Row ID: [None | i |

[» Date and Time Formats

[ Import All Columns l

l xgancel ls.,-l'_Ere\.rious l @§kip H E‘,«Einish l

Click on Finish complete the process.

Once Leapfrog has imported the data, it will appear in the project tree under the Borehole Data
object:

Project Tree

~ i Borehole D
~ ] collar
By holeid
= 1 lithology
(B Lithology
v X Mitrates_test
i Nitrate

The Nitrates_test object has an X across is because there are errors in the data. See Correcting
Errors in the Data.

Correcting Errors in the Data

When conflicts or errors are detected in imported borehole data, Leapfrog marks the table containing
that data with a red X:
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=
< £ Topography §
[*] Region Of Interest

<= Terrain
= %4 GIS Data and Maps
Area map
= (20 Borehole Data
b = collar
b = lithology

v B3 Nitrates_test
23 Locations

3 Meshes

3 Geological Model
23 Numeric Models Group Lithologies
3 Flow Models Split Lithologies
23 Saved Scenes and [I' Import Column

23 Cross Sections oF Append Data
@ Reload Data

[ view Object

B Delete

a Export...

ﬂn Export Errors...
Properties...

Open
3] Fix Errors...
B New Query Filter

To correct the data, right-click on the incorrect object and select Fix Errors.
The Database Errors window will appear:

Current Error

[* Collar maxdepth exceeded (1)
Warnings (0}

Group By:
(0 Table @ Type (O HoleID

| Eix Collar Maxdepths |

This error has occurred because the collar depth data in one table conflicts with that in another. Click
on the arrows to expand the list and view more information about the error:
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4% Database Erro

Errors Current Error (in table Nitrates_test) Showing holeid 'Bore 4' only

= Errors (1) Ignored | id A | holeid from Nitrate

174 Bored 300.0 25
175 Bored 3100 22
176 Bored 3200 24
177 Bored 3300 21
178 Bored 3400 20
179 Bored 3500 19
180 Bored 360.0 18
181 Bored 3700 13
182 Bored 3800 12
183 Bored 390.0 18
184 Bored 400.0 0.98
185 Bored 4100 0.77
186 Bored 4200 092
187 Bored 4300 0.65
188 Bored 4400 13
189 Bored 450.0 11
130 Bored 4560.0

191 Bored 470.0 17
192 Bore d 480.0 21
193 Bored 490.0 11
194 Bored 500.0

195 Bored 5100

= Collar maxdepth exceeded (1)
~ Nitrates_test (1)

row 195, column to, conflicts col|

Warnings (0)

Group By:
(O Table @ Type ) HolelD

Fix Collar Maxdepths
Replace All...

ODOo0o0000Oo00o0ooOO0OooOooooOooooagcd

The location of the error is marked in the table by a red box.

While the Database Errors window is open, right-click on the collar table to view the collar data
that row 195 conflicts with:

r%. — E E‘ Table: collar e — e . e e —-l = | =] | 2 ] l
Errors r——
ey ||| | v [ [emt] [sovee

~ Collarnf | Results: (6 rows)

| ~ Nitr) Ignored | id # | holeid X y z maxdepth

i il 0O =@ Bore 2 23058370 5987430 716.0 4171

fl Warnings (| o 2 Bore 3 23070930 56982020 719.0 553.75

f . Bore4 23052150 56983410 7122 33218

[ Bore 5 23061330 56978540 716.0 611.28

M 0 s Bore6 23074540 56976110 7056 35293
0 6 Borel 23067600 5699060.0 714.0 6173

I Group By:
() Table

Fix Collar Maxq

Replace Al -

= l x LCancel l @QK l
{H{ Help Hox

pie]
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The maximum collar depth specified for Bore 4 is 332.18, which conflicts with the nitrate data col-
lected for Bore 4.

Click Cancel to close the collar table. In the Database Errors window, click the Fix Collar Max-
depths button. This will increase the maximum collar depth value in the collar table to match the
depth values in the Nitrates_test interval table.

Click OK to close the Database Errors window. Notice that the red X has been removed from the
Nitrates_test object:

b &) Topography
= (20 Borehole Data
< 1 collar
By holeid
= 1 lithology
1B Lithology
- =

[~ Mitrate

Displaying Borehole Data

At this point, the project contains corrected borehole data, but nothing is visible in the scene.
There are two ways to display the borehole data objects:

¢ Click on each table in the project tree and drag it into the scene.

¢ Right-click on each table in the project tree and tick View Object.

In the image below, the collar, lithology and nitrates test tables have been added to the scene win-
dow:

4+ Tutorial - Leapfrog Hydra - - — ﬂlﬁ

Project Settings Scene Draw Help

Project Tree : =
P &) Topography . gD % %\ ;} | h | K “::_l @y
= (2 Borehole Data -
< ] collar
4By holeid
= _| lithology
[ Lithology
= ] Nitrates_test
[\ Nitrate
23 Locations
23 Meshes
23 Geological Models
3 Numeric Models
3 Flow Models
[ Saved Scenes and Movies
(23 Cross Sections T+ Plunge +20, Azimuth 030
10 1500

Processing Tasks Running
Mame Progress @ ] Ni.. 3¢ [ONitrate - [l WNitrate ~| ===t ] | s bt test
| [ =iy ® iié\l___i_t_hg_l_o_g":_,r_v!I_lf_c_l_i_i;__C_D]_D__Ll_r'_s_i = A Slice mode: |Fr0m Scene v
@ o ¥ @Fatcolour-||  |==——=ll] A Line width: B - =
Query filter: |Ncne »
[ Value filter:
_ _ b, & Z-5cale 1.0 100+ FPS
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The appearance of the displayed data can be changed by changing the properties of the object in the
shape list. For example, when the data is first add to the scene, the collars are displayed as small

points:

zimuth 030

To change the size of the collars, select the collar object in the shape list:

a | Mitr..._test 3 Fnitrate - |1 WMitrate - m R~ collar

a " lithology 3¢ B Lithology -|| Edit Colours | m=={11 R~ Slice mode: |me Scene w

< | collar 3 & Flat colour - = A B st o= |2 2
Query filter: |NUI’1E ~

The Point size field in the properties window is 2. Increasing it to 10 changes the display of the col-
lars, making them more apparent in the scene:

zimuth 030

Next, select the lithology object and click on the Make lines solid icon:

@ | Nitr..._test 3 Fsnitrate - |l WMitrate ~ i s lithology

«® | lithology 28 (B Lithology -|| Edit Colours |l L RS B Slice mode: |me Scene ~

@ ] collar 8 & Fat colour - e e 11 8 Make Iir?e's solid | (o |1.00 2
Query filter: |N0ne b

In the properties window, set the Line radius to 10 and move the Opacity slider to the left:
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a | Mitr..._test ® ||'~\Nitrate v||| I Nitrate v| e A1 R~
< ] litholegy 3¢ [[B Lithology ~|| Edit Colours | ===} | R Slice mode: [me Scene | v
@ | collar ® |&Flat colourv” | = Set opacity e i |'10.00

Query filter: [None b |

The effect in the scene window is that the boreholes are shown as wells with the nitrate intervals
inside:

Flunge +20, Azim
1000

Interacting with Borehole Tables via the Scene

To display data tables using the scene, simply click on a data segment. The corresponding data is dis-

played:
LR o]
Project Settings Scene Draw Help

5. Scene Selection R lﬁl

2|5\ & 7

_l et
HoleID Bore 2
Interval 288,51, 406.56

Lithology  Lower Gravel

| Open lithclogy

| Open collar

%CI Mitrate - |l WNitrate - | s———{i fis lithology
Close | —

l Lithology -l Edit Colours | === | | fis Slice mode: |Fr0m Scene b

T ! = A Line width: |2 :
Query filter: |Ncne »
L, & Z-5calel0 100+ FPS
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Click the Open lithology and Open collar buttons to go directly to the corresponding tables, where
the selected data segment will be highlighted. In this example, the lithology table is displayed:

[ o] x |

Project Settings Scene Df & Table: lithology _ sn=k

4 Scene Selection % ‘ ) SR TR
= ¥ o] (v
= lithology & Results: (50 rows)
! Ele it bated |Ignored | id A | holeid from to Lithology
Interval 285190680 [ & Bore? 863 20857 Alluvium
Ertholory e awer Grovil 0 2 Bore2 40656 48212  Aquifer Miocene Alluvium
O 3 Bore 2 5809.04 638.74 Bazement Granite
O 4 Bore 2 48212 589.04 Basement Granite
I O 5 Bore 2 5846 863 Coarse 5and
O 6 Bore 2 253.88 288.51 Glacial Till
| O 7 Bore 2 208.57 253.88 Gravel
O 9 Bore2 00 58.46 Alluvium
| | O 10 Bore 3 8341 144.53 Alluvium
___——m O ikl Bore3 459,45 515.73 Basement Granite
! = RpSRIDIG Y il Bore3 51573 55375  Basement Granite ILnge s duAsimiT 2
|___open collar O 32 Bore3 6123 8341 Coarse Sand ™
- I 0 14 Bore3 22516 318.19 Glacial Till
O 15 Bore 3 144.53 22516 Gravel
O 16 Bore3 31819 45946  LowerGravel [FromScene | v |
=l 0o 1 Bore3 00 61.23 Alluvium |2—_r:|
0 18 Bored 107.71 18032 Alluvium —
0] 19 Bored 7116 10771 CoaseSond _ oG]
| 3 Cancel | | €fax

#5cale 1.0 100+ FPS

In this table, you can change any entry by clicking on the row, then on the value. This is useful when
the three-dimensional display of the data has made errors apparent. Edited data can be exported
from Leapfrog.

A suspicious value can be ignored by ticking the Ignored box for that value. When the Ignored box is
ticked in the collar table:
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#'~ Tutorial - Leapfrog Hydro . - - - -
Project Seffings Scene D] 4 Tablescollar B o o e
42 Scene Selection’ . .

Query: v '_-‘\P_th

1 lithology 8 Results: (6 rows)
Hole 1l o2 Ignored | id ~ | holeid x y z maxdepth
Interval 288.51, 406.59 m - -
bithology Sl ower sty il Bore3 23070930 56082020 7190 55375

O 3 Bored 2305215.0 56983410 7122 520.0

O a Bore 5 2306133.0 56978540 716.0 611.28

0 s Bored 2307454.0  5697611.0 7056 352.93

] & Borel 2306760.0 5699060.0 714.0 617.3

El Open lithology

=
Open collar

; %Qancel | , |
|I 5 — — 100+ FPS

the entire borehole will be removed from the scene and no further processing will be performed on
it.

Tutorial 4: Building a Simple Geological Model

A geological model is the fundamental method for describing lithological units in Leapfrog Hydro. A
geological model consists of a number of non-intersecting volumes that fit together to exactly fill a
set of defined model extents.

Building a geological model is a process of successive refinement made up of two key steps:

o Defining the model extents. These usually correspond to the ground surface and known flow
boundaries.

o Defining the internal structure. This involves generating contact surfaces that define the internal
divisions within the model boundaries. These internal divisions correspond to the contacts
between lithological units.

In Leapfrog, boundaries between lithological units are specified in terms of geological processes such
as deposition, intrusion and erosion. Erosions are not actually the geological process of erosion but
rather are a surface hierarchy.

In this tutorial, you will create a simple geological model using the borehole data imported for Tuto-
rial 3: Importing and Working with Borehole Data. You will:

o Create a new geological model
« Define the model extents using different methods

¢ Define the internal structure of the model from borehole data
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Some of the model extents will be created from imported data. Files for this part of the tutorial can
be found in the Tutorial folder, under Boundary data.

Topics covered in this tutorial are:

o Creating a New Geological Model

e Refining the Model Extents

o Defining the Internal Structure

Creating a New Geological Model

Open the tutorial project from Tutorial 3: Importing and Working with Borehole Data and click on the
Clear scene button to clear any objects from the scene window. Drag the area map imported in
Tutorial 2: Defining the Topography into the scene and press D to view it from above.

Right-click on the Geological Models object and select New Geological Model:

b &) Topography &]
[» (23 Borehole Data
23 Locations
P 3 Meshes
=
3 Numeric Models

MNew Geological Model

The New Geological Model window is displayed, together with controls in the scene that will help
you to set the model extents:

r.:,: Tutorial - Leapfrog Hydro -W .“ ‘“‘ h’ ;I—JMHE' i )

Project Settings Scene Draw Help

- New Geological Model o 2

General

Lithology column: |_Litholog)r | b |

Surface resolution: |_1000.0 |V|

Model Extents

I Minimum Maximum

X(East):  |2283630.52814|3| [2314219.50340|%|

¥ (North): |5692412.28096|~| |571168140066|%]

Z(Elev: |-970 5] |2e470 =]

i Enclose Object Vi

Name: .GM |

Plunge

5000

| %Qancel | I (:BQK :
= " |raphy 38 [%.Elevation - |l WElevati.. ~| == Topography
i T GIS data: [Map with lake ..” | Sfice mnde [Thicksice |~ ||
I @  GM editing X[ - —_—
: & GM editing 3¢ 007007 90.0°
|
1 L
(] i [2] .
e, & Z-5cale1.0 71 FPS

This window lets you set a basic rectangular set of model extents aligned with the south/north and
east/west axes. It is possible to describe irregular-shaped model extents, which is discussed further
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in Refining the Model’s Lateral Extents. When creating the geological model, however, it is sufficient
to set a rectangle that is similar in size to the final model extents.

There are three ways to define the rectangular volume of interest:
o Enter the coordinates.

e Select Enclose Object and choose from the list of objects in the project. The model extents will
be updated to the size of the selected object.

e Use the controls that appear in the scene. The orange handle adjusts the center of the plane and
the red handle adjust the size.

Experiment with the different methods to see how the controls work.

The Enclose Object list can be used to set the size of the rectangular extents to fit the data that will
be used to generate the model. In this tutorial, borehole data will be used as the basis of the model,
so select “lithology segments” from the list. The model extents will be updated to fit the selected
data:

Eroject Settings Scene Draw Help

34 Mew Geological Modc i [ :

General

Lithology column: |Litholog)r

Surface resolution: |200.0

Model Extents

Minimum Maximum

2] (22076000

X(East):  |23051000

¥ (North): |56975000  |5| |[56992000

Z(Elev: |-630 [+ |7600

|. Enclose Object v|

MName: |GM

@  GM editing ® | - —_—
& GM editing 3¢ 007007 900"

e, & Z-5cale10 85 FPS

The Surface resolution is also set in this window. A lower value will produce more detail, but cal-
culations will take longer. The advantage of Leapfrog over many other geological modeling products
is that the surface resolution can be easily changed.

When borehole data is used as the basis of a model, the Lithology column determines what column in
the imported borehole data will be used. If more than one column of lithology data is available for
creating models, be sure to choose the correct one at this point as it cannot be changed once the ini-
tial model has been created.

Click OK to create the new model.

Once Leapfrog has generated the new geological model, it will appear in the project tree under the
Geological Models object:
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b &) Topography
[» (3 Borehole Data
23 Locations
P 3 Meshes
¥
= (7 6m
< @ Boundary
(57 GM Extents
= == Terrain
£ Tekapo DTM
= ) Lithologies
(B Lithology
@ Surface Chronology
= (23 Output Volumes
&2 Unknown
3 Numeric Models
23 Flow Models
23 Saved Scenes and Movies
3 Cross Sections

The major elements of the new geological model are:

The Boundary object. This includes the geological model extents and the terrain.

The Lithologies object. This is the lithology information that describes the different volumes that
will make up the internal structure of the geological model. The information included as part of
the Lithologies object has been generated from the lithology table in the Borehole Data object.

The Surface Chronology object. This defines the chronological order of the volumes of the geo-
logical model. When the model is first created, the Surface Chronology object will contain no
data.

The Output Volumes object. This includes the generated volumes that make up the geological
model. Initially, it only contains a volume called Unknown.

Although the geological model extents were defined while creating the new model, the first step in
working on the model is to further refining those extents. See Refining the Model’s Lateral Extents.

Refining the Model Extents

When a new model is created, Leapfrog defines a basic rectangular set of model extents that define
the top, base and lateral extents of the model’s external boundaries.

A number of different techniques can be used to modify the external boundaries so that they better
represent the area being.

The terrain can be used as the model’s upper surface.
A polyline can be drawn and used to create a new lateral extent or base.

GIS vector data, points data or surface meshes can be imported and used to create a new lateral
extent or base.

Lithology contacts can be used to create the model’s base.

When a geological model’s boundaries are changed, the model is recomputed, which can make chang-
ing a model’s boundaries time-consuming and frustrating. For this reason, Leapfrog allows you to
create new lateral extents and refine them before they are applied to the model.
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To view the model’s extents, double-click on the Boundary object or right-click and choose Open.
The Geological Model - Boundary window will be displayed:

la s N
% Geological Moddl - Beundory D 2 (o]

Model Extents

Minimum Maxirmum

X(Essth | 7] (23076000 2

¥ (North): |5697500.0 2] [s6992000

Z(Elew): |-630 12| [7600 2]

| Enclose Ohbject v |

Boundaries

] Use Terrain

Lateral Extents:

O

%Qancel Ii <ﬂg|< |

The Lateral Extents list will remain empty until new extents are defined. For now, click OK to close
the window.

See Using the Terrain to Define the Top of the Model.

Using the Terrain to Define the Top of the Model

In Leapfrog, the Terrain object is used to define the elevation of the ground’s surface. It is, there-
fore, the most obvious source of information about the top surface of a geological model, which is
why terrain information that makes up the Topography object is automatically included in new geo-
logical models created in Leapfrog.

Refining the Model’s Lateral Extents

In Leapfrog, it is possible to generate a surface by merging several different data sources, but this
tutorial only considers using a single data source. There are several methods for creating a new lat-
eral extent, but in each case, the lateral extent is created in isolation before being applied to the
model. This saves time as it does not require that the model be recalculated upon every change to its
boundaries.

You can create multiple lateral extents and easily switch between them using the Geological Model
- Boundary window.

For this tutorial:
e A new southern boundary will be created from a drawn polyline
¢ A new northern boundary will be created from imported GIS vector data.

A new lateral extent can only reduce the volume of a geological model defined by the initial rec-
tangular model extents.
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See Creating a New Lateral Extent from a Polyline.

Creating a New Lateral Extent from a Polyline

In this part of the tutorial, a new southern boundary will be created from a polyline.

To start, click on the Clear scene button. Add the geological model to the scene by either dragging
and dropping the model into the scene or by right-clicking on the model and selecting View Object.
Then press the D key on your keyboard to view the model from above.

4 Tutorial - ARANZ Hydro: f
| Project Settings Scene Draw Help
Project Tree
P 45 Topography
[» (23 Borehole Data
3 Locations
P 23 Meshes
= [ Geological Models
- [ am
<~ @ Boundary
ED GM Extents
= <= Terrain
&2 Tekapo DTM
= ) Lithologies
(B Lithology |
% Surface Chronology
~ [OJ Output Volumes

MNarth ()

&2 Unknown

I | i-.fl

Processing Tasks Running
MName Progress ® £ GM-U..nown &8 |Lithology -l L | L Unknown
. Slice mode: From Scene [«
[ Fill Slicer
B, & Z-Scalel0 64 FPS

To create a new lateral extent, right-click on the Boundary object and select New Lateral Extent
> From Polyline. The New Lateral Extent window will be displayed:

Lateral Extent .wl:fﬁ J

= -

Polyline From

@ Mew Drawing () File on Disk
Lateral Extent Type

@ Vertical Wall () Surface

Name: [

%Qancel i <;,"_,"—|QK |

Make sure New Drawing and Vertical Wall are selected, then click OK.
Click on the Draw lines icon, then on the Slicer tool in the shape list.
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1 Tutorial - Leapfrog Hydro:

Project Settings Scene Draw Help

I* & Topography [ — §
[» (23 Borehole Data

23 Locations
[ 23 Meshes
= (3 Geological Models

v [# oM
) GM Extents

= == Terrain

&2 Tekapo DTM

I | From Polyline

= ) Lithologies
(B Lithology

2 Surface Chronology

~ [ Output Volumes

=~ N Looking down
<] T | 12| - - ——"
e T T i + PlaTEEtibn +760.00 L=}
Processing Tasks Running
M, Slicer From Polyline

MName Progress = Y S
® S‘.’ From ,..diting] Slice mode: |Fr0m Scene | v
w o GM — ... . Py
bl U.noun Point size: |5 =)
@ (7 GM Extents .A
Line width: |2

b, & Z-5cale10 96 FPS

T ——

-2

® o ..

® ..

Start drawing from east to west by clicking to add points.
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S UNe 2@ s% x

|Nort h ()

tion +760.00
Right-click to end the polyline, then click the Save icon:

F WA & a X

Save drawing changes

Plan section +780.00

Leapfrog will then generate the new boundary, which will be displayed in the scene and in the project
tree as part of the Boundary object:
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R Fydra

|| Project Settings Scene Draw Help

b &) Topography
[» (23 Borehole Data
3 Locations
P 23 Meshes
= [ Geological Models
- (¥ cMm
<~ @ Boundary
£ GM Extents
P =< Terrain
|
P ) Lithologies
&, Surface Chronology
I 3 Output Volumes
23 Mumeric Models
3 Flow Models

(23 Saved Scenes and Movies
3 Cross Sections

Processing Tasks Running

MName Progress Slice mode: From Scene

= .
38 |Lithology | ] Fill Slicer
® '&Flatcolournlh_' e 1]

& Z-5calel0 64 FP5S

However, the polyline object remains in the scene. Remove it and the Slicer from the scene by click-
ing the X next to each object in the shape list:

5\_ Slicer R @ Céfi;!l% & :‘e-
@ £ From polyl... [Editing’] X | Remove from sc.ene Ll[—l
@ (53 GM - Unknown 3¢ |Lithology -] | m=—(u] b
@ () GM Extents ® ;&ﬁgmi |ﬁ| 1]

The new lateral extent now appears in the scene.
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_ Tutorial - ARANZ
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[ ;:\ Topogra.p'r;y : § h' K ‘r} | I} | K ‘F:‘k &y“
[» 3 Borehole Data T i
3 Locations :
[» 23 Meshes
= (21 Geological Models
v % M
=~ @ Boundary
(ED GM Extents
P =< Terrain
b
P ) Lithologies
(@ Surface Chronology
I 3 Output Volumes
3 Numeric Models
23 Flow Models = l
ing down |

MNarth (Y)

23 Saved Scenes and Movies

(23 Cross Sections

Processing Tasks Running | | 4, & .. 3¢ [Lithology -1

MName Progress @ 5.

& Z-Scale10 100+ FPS

Creating a New Lateral Extent from GIS Vector Data

In this part of the tutorial, a new northern boundary will be created from imported GIS vector data.
The file required is called North boundary.dbf and can be found in the Boundary data folder.

To start, reset the view by pressing the Home key on your keyboard.

Before a new extent can be added, the data to build it must be imported into the project. From the
Topography object, select Import Vector Data:

D é Open .
] Boreh. & Import Map...
2 Locati Set Region Of Interest...
[ 3 Meshe & Import Elevation Grid
~ @ Geol0|
v (@ G_' & Evaluate..
¥ D [ view Object

Navigate to the file containing the North boundary.shp file and click Open. The Import GIS Vec-
tor Data window will be displayed:
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3y Import GIS Vector

GIS Vector File
C:\Users\Hydrogeologist\Documents\ Tuterial\Boundary data\Model extents - Lithology column'\Nerth boundary.shp

Fields to Import
Impert | Column Type Import As
[l PolylineMo real  PolylineMo
i
i
Elevation Field: |.<N0ne> ~

Filter Data

Everything within: |.0

of the bounding box: |.Regi0n Of Interest b

Name: [North boundary |

Click OK.

Right-click on the Boundary object and select New Lateral Extent > From GIS Vector Data.
The Select Vector GIS To Add window will be displayed:

Fx;: E Select Vector GIS To Add_ [BeEse)
lake_bdy

lake_poly

river_bdy

river_poly

.gggancel (ﬂQK

Select North_boundary and click OK.

Once the new boundary has been generated, it will appear in the scene:

F WANF LN\ 8

If the wrong side of the boundary has been cut, as it has in the scene above, right-click on the lateral
extent in the project tree and select Swap Inside:
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= (20 Geological Models
= (@M
< @ Boundary
(ED GM Extents

== Terrain

P
I} From polyline
bt 4k Add >
b ) Lithologies 2 Edit
%, Surface Chronology -
I 23 Output Volumes IC
=3 Numeric Models [] View Object
3 Flow Models -

23 Saved Scenes and Movies Rename..

1 @ Delete

Processing Tasks Runr @ Export..

fif| Properties...
Mame Proaress i) £10P

The boundary will then be recalculated and displayed:

F W\ # |G\ &S

Now that two new extents have been created, double-click on the Boundary object to open the Geo-
logical Model Boundary window. The two lateral extents now appear in the Lateral Extents list
and can be added to or removed from the model by ticking the box.
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[ T b

£ Geological Model - Boundary - -l
Model Extents
Minimum Maximum
X (East):  |23051000 |£| |2307600.0 B
¥ (North):  [5697500.0 2| [s6992000 B
Z(Eley: [620 2| [7600 &

| Enclose Object v |

Boundaries

] Use Terrain

Lateral Extents:
.IZI { From polyline
M MNorth_boundary

Refining the Model’s Base

The model’s base can be defined:
e Using a polyline
e From imported GIS vector data, points data or surface meshes

e From lithology contacts

The process for creating a new base is similar to that for creating lateral extents. Right-click on the

Boundary object and select New Base and the option required:

= (20 Geological Models ‘ ‘

= [ 6m
v~
€ GMExtd  2Pen
P =< Terrain '=|']=' Mew Lateral Extent D
P From p4 '=|']=' 5,‘ Erom Polyline...
P MNorth_t ] View Object From GIS Vector Data...
. ] Lithologies View All ~"“‘. From Points...
@ Surface Chi - — ##% From Lithology Contacts...
P 23 Output Vol E Export.. L From Surface...
3 Numeric Models fif] Properties..

For this part of the tutorial, the base of the model will be defined from lithology contacts.

To start, right-click on the Boundary object and select New Base > From Lithology Contacts.

The Lithology Contacts window will appear:
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Specify adjacent lithologies

First Lithology: |Alluvium | ~ |

Use (@ Contacts Above (| Contacts Below

.. Coarse Sand (G)

MName: |Alluvium - Coarse Sand contacts |

| %Qancel | | {-"_;JQK |

=

From the First Lithology list, choose the lowest lithology in the model, which in this case is “Base-
ment Granite”. Click OK.

Leapfrog will generate the new base, which will appear under the Boundary object:

= (2 Geological Models
< [ 6m
< @@ Boundary
(ED GM Extents
P =< Terrain
T -
."?. Basement Granit
P | From polyline
3 ' MNorth_boundary
B ) Lithologies
@ surface Chronclogy
I 23 Output Volumes

Drag the new base into the scene:

© 2010 ARANZ Geo Ltd



Tutorial 4: Building a Simple Geological Model | 79

Project Settings Scene Draw Help
Project Tree
I* & Topography
[» (23 Borehole Data
23 Locations
[ 23 Meshes
= (3 Geological Models
v ¥ 6m
~ @ Boundary
(7 GM Extents
[P =< Terrain
7 = Base
##% Basement Granit
P | From polyline
P Morth_boundary
P ) Lithologies
&% Surface Chronology
P 23 Output Volumes
23 Mumeric Models

[2]

Processing Tasks Running | | = 3¢ [ Flat colour ~ :i

Name Progress = 5. 3¢ [Lithology -] i ] From Scene

& Z-5cale 10

Defining the Internal Structure

Lithology columns from imported borehole data form the basis of the internal structure of a geo-
logical model.

For this part of the tutorial, the volumes that make up the internal structure of the geological model
will be generated from a series of contact surfaces derived from imported borehole data. These con-
tact surfaces are then added in chronological order to the Surface Chronology.

Viewing Lithologies

When the geological model was first created, the Lithology Column field specified what data is
used to build the model.

To view the different lithologies identified in the data, open the Lithologies object in the geological
model. The Lithology Column window will be displayed:

© 2010 ARANZ Geo Ltd



80 | Leapfrog Hydro User Manual

4% Lithology Column - Llﬂmim o ;ﬁ
fl\ Code Colour |
| Unknown l:l .

& Alluvium -
®  Aguifer Miocene Alluvium El
® Basement Granite -
® Coarse Sand -
@ Glacial Till [
®  Gravel l:]
® | ower Gravel -

Exa

| wgancel |i @QK |

All the lithologies found in the specified column in the borehole data have been assigned colors. An
additional lithology also appears in the list, called “Unknown”. This is automatically added to the list
of lithologies so that any unknown volumes generated when the geological model is built can be high-
lighted as this lithology.

Viewing the Surface Chronology

To view the surface chronology, open the Surface Chronology object in the geological model. The
Contact Surface Chronology window will be displayed:

% Geological Model - Contact Surface Chronology (B
— - b

Contact surface chronclogy:

O

| %Qancel |l @QK |
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At this point, there is no information in this window as no contact surfaces have been generated and
added to the chronology.

Creating the Contact Surfaces

The first step in building the volumes that make up the model is to create the contact surfaces. For
this tutorial, the order of contact surfaces, from bottom to top, is:

e Lower Gravel - Glacial Till
o Glacial Till - Gravel

e Gravel - Alluvium

e Alluvium - Coarse Sand

Best practice is to build the geological model from top to bottom.

To do this, right-click on the Surface Chronology object and select New Deposit > From Lith-
ology Contacts:

4 ﬁTopography § M K {:-\Ji‘ | [

[» (23 Borehole Data
3 Locations
I 23 Meshes
= (2 Geological Models
= (@ cm
@& Boundary
B Lithologies

- Open
~ (23 Output Vo

& Unkno fg
9 Numeric Models| SF New Erosion  >|  From GIS Vector Data...

3 Flow Models | 3 NewIntrusion > | & From Points...
£ From Polyline...
> From Surface...

23 Saved Scenes ang View All

23 Cross Sections R_ﬁ Properties...

The Lithology Contacts window will be displayed:

Specify adjacent lithologies

First Lithology: |Alluvium | w |

Use @ Contacts Above () Contacts Below

] Coarse Sand (6)

MName: |-'l||u‘.rium - Coarse Sand contacts |

%Qancel (‘ﬂQK

Best practice is to build the geological model from top to bottom, so for this tutorial, build the “Lower
Gravel - Glacial Till” contact surface first. To do this in one of two ways:

o Select “"Lower Gravel” from the First Lithology list and then click the Contacts Above button:
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Specify adjacent lithologies

First Lithology: [Lower Gravel | b |

Use @ Contacts Above () Contacts Below

Glacial Till (8)

MName: [Lower Gravel - Glacial Till contacts ]

| %Qancel | | QBQK |

e Select “Glacial Till” from the First Lithology list and then click the Contacts Below button:

Specify adjacent lithologies

Eirst Lithology: |Glacial Til | ~|

Use () Contacts Above @ Itontadsﬂelow

] Lower Gravel (&)

Mame: |L0wer Gravel - Glacial Till contacts | |

| %Qancel | | -Q-_EJQK |

— )

Leapfrog automatically assigns a name for the contact surface that will be created. Click OK.

When Leapfrog has finished generating the contact surface, double-click on the Surface Chro-
nology object. The Contact Surface Chronology window will be displayed:
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. Geological Mode! - Contact Surface Chronology [-LHJ

Contact surface chronology:

(6 Lower

ol o

Younger

i %Qancel || @QK |

Tick the box to add the Lower Gravel - Glacial Till contact surface to the chronology, then click OK.
This results in Leapfrog generating the first two volumes, which are added to the Output Volumes

object:

Project Tree
b &) Topography
= (20 Borehole Data
P =1 collar
b = lithology
= Mitrates_test
23 Locations
I 23 Meshes
= (21 Geological Models
< [ 6Mm
P @ Boundary
<= ) Lithologies
(B Lithology
= (@ surface Chronology
B ;"f Lower Gravel - Glacial Ti
~ (3 Output Volumes
& Glacial Till
£ Lower Gravel

3 Numeric Models

At this point, the geological model is not yet visible in the scene. See Viewing the Geological Model
Volumes.

Viewing the Geological Model Volumes

Once this is complete, drag the geological model into the scene to view the volumes:
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- Tutorial - Leapfrog Hyd
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I I* & Topography 2 § N K ;'Jt |__I¥_' K b{:‘! @y
'V 23 Borehole Data
P 1 collar
P =1 lithology
[ = Mitrates_test
23 Locations
I (23 Meshes
= (30 Geological Models
= (7
P @ Boundary
= ) Lithologies
[y Lithology
= (& Surface Chronology

P == Lower Gravel - Glacial Ti

~ [ Output Volumes
& Glacial Till
£ Lower Gravel Plunge +20
23 Numeric Models [+] 0 100¢

Processing Tasks Running | | @ & . 8 |Lithology

MName Progress | & .. | L1 ] Slice mode: From Scene o

] Fill Slicer

& Z-5cale10 100+ FPS

Continue creating contact surfaces and adding them to the Contact Surface Chronology table.

After creating each contact surface, drag the model into the scene to check the order of the proc-
essed volumes. Leapfrog will usually orient a surface correctly, but if this is not the case, you can cor-
rect the orientation by right-clicking on the surface and selecting Swap Young Side:

~ (@ Surface Chronology ‘ -
v =
."?. Lower Gravel QOpen
I 23 Output Volumes + Ad_d ?
3 Numeric Models $,‘ Edit
27 Flow Models - Adjust Surface...
| - SwspYoungSide
[ view Object
Processing Tasks
MName Progress @ Bename...
Delete
L;IN Export Elevation Grid
4" Export.
fif| Properties... |

When all the surfaces have been generated, they should appear in the Contact Surface Chro-
nology window as shown:
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/i Geological Model - Contact Surface Chronology &J

Contact surface chronology:

[} [ Coarse Sand - Alluvium contacts
] == Alluvium - Coarse Sand contacts
[ (== Gravel - Alluvium contacts

| (= Glacial Till - Gravel contacts

Il | V] == Lower Gravel - Glacial Till contacts

| Younger

Older

%Qancel | <ﬂQK |

Once all volumes have been generated and displayed, the model should appear similar to the one
below:

[~
E&f‘; Tutorial - Leapfrog

Project Settings Scene  Draw  Help
Project Tree

P &) Topography

= (2 Borehole Data

B = collar
b = lithelogy

i B = Mitrates_test
[J Locations

P 3 Meshes
= (3 Geological Models
< [T 6m
P @@ Boundary
= ) Lithologies
(1B Lithelogy
~ (@ Surface Chronology

[ == Coarse Sand - Alluvium
P == Alluviumn - Coarse Sand
P = Gravel - Alluvium conta Plunge +20, Azimutl
[ (== Glacial Till - Gravel cont 4

< (= Lower Gravel - Glacial T

| — [2] 3¢ |Lithology |
Processing Tasks Running % |LEhalag_)r | il Slice mode: From Scene | v |
MName Progress 3¢ |Lithology [] Fill Slicer .
€ |Lithology
38 [Gthology - | [

& Z-5calelD 100+ FPS
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Tutorial 5: Building a Simple Numeric Model

A numeric model describes how a real, numerical quantity such as nitrate concentration or tem-
perature varies in three-dimensional space.

Leapfrog Hydro contains a powerful 3D interpolation engine that can be used to interpolate any
numeric data (e.g. piezometric head measurements) and build a numeric models. Numeric models
are built from either:

e Columns of borehole data imported as numeric values
e Location arrays loaded with associated numeric values

In this tutorial, you will create a simple numeric model using nitrate concentation data imported for
Tutorial 3: Importing and Working with Borehole Data. You will:

e Create a new numeric model

o View the model

e Change interpolation and surface parameters
Topics covered in this tutorial are:

e Creating a New Numeric Model

e Viewing the Numeric Model

e Setting Interpolation and Surfaces Parameters

Creating a New Numeric Model

Open the tutorial project from Tutorial 4: Building a Simple Geological Model and click on the Clear
scene button to clear any objects from the scene window. The data that will be used to create the
model was loaded as part of Tutorial 3: Importing and Working with Borehole Data, so the first step
is to right-click on the Numeric Models object and select New Interpolation:

b &) Topography d
[» (3 Borehole Data
23 Locations
P 3 Meshes
I 23 Geological Models
=
23 Flow Models
23 Saved Scenes and Movies
3 Cross Sections

@ Mew Interpolation

The New Interpolation window will appear:
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| Values To Interpolate: T Mitrate | ~
@ Use All Data
() Select Data Inside
MName; |Nitrate |
i % Cancel | | ACBQK |

If more than one column of numeric data has been imported, the different columns can be selected
from the Values To Interpolate dropdown list.

All data available can be used, or the selection can be limited to data inside specific boundaries
selected from the dropdown list:

Values To Interpolate: T Mitrate | V|
() Use All Data

(@ Select Data Inside

IJ GM: Unit Boundary | v|

'.Lj GM: Unit Boundary |
Nat o3 G Boundary

& GM: Alluvium

&2 GM: Coarse Sand
— &2 GM: Glacial Till

E2 GM: Gravel

& GM: Lower Gravel

Select Use All Data and click OK to create the new model.

Hydro automatically generates a bounding box (Nitrate Extents) and and interpolates three iso-
surfaces within that bounding box. These appear in the project tree under the Numeric Models
object:

. |
b £\ Topography
[» (23 Borehole Data
23 Locations
P 3 Meshes
I 23 Geological Models
¥
- @ Nitrate (Isotropic)
3 ~"5__. Mitrate
(7 Mitrate Extents
~ [ Isosurfaces
&2 Nitrate 4.5
&2 Nitrate 0.9
&2 Nitrate 2.0
23 Flow Models
23 Saved Scenes and Movies
3 Cross Sections

Viewing the Numeric Model

To view the model, add it to the scene by either dragging and dropping the model into the scene or by
right-clicking on the model and selecting View Object.

© 2010 ARANZ Geo Ltd



88 | Leapfrog Hydro User Manual

utorial - Leapfrog Hydra

Project Settings Scene Draw Help
Project Tree
P &) Topography
[» (23 Borehole Data
23 Locations
[ 23 Meshes
I P (23 Geological Models
||~ 53 Numeric Maodels
~ (O Nitrate (Isotropic)
3 -‘1_- Mitrate
(57 Mitrate Extents
= (2 Isosurfaces
&2 Nitrate 4.5
& Nitrate 0.9
&7 Nitrate 2.0
[» (23 Flow Models

(1 Saved Scenes and Movies [+] Plunge imuth 030
| i | 0 1500
Processing Tasks
Maiine Brogres @ & Ni € [lglsosurfac... - |l WNitrate ~| ={ii——= b /b Nitrate 4.5
b4 |;,51505urfac... = ||l — Slice mode: From Scene »
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& Z-5calel0 48 FP5

A default trend is used when generating the model. This can be adjusted in the Numeric Model
Parameters window, which is described in Setting Interpolation and Surfaces Parameters.

Setting Interpolation and Surfaces Parameters

The surfaces Leapfrog generated can be adjusted by double-clicking the numeric model in the project
tree to open the Numeric Model Parameters window:

£ Numeric Model P:

Values: Nitrate Nitrate

l Interpolant | Surfaces

Trend
Dip Dip Azimuth  Pitch
Directions: |0 ;D ;D
Maximum  Intermed. Minimum
Ellipsoid Ratios: |1 sk sk
View Plane | | Set FromPlane | | Setto v
General
Accuracy: [0.0430000 =

Name: |Nitrate (Isotropic) |

L3 Help %Qancel (,"Eng

In the Interpolant tab, you can define the directional trend (anisotropy) and set the accuracy of the
interpolation. For example, if the resulting surfaces weren’t as faithful to the data as required, the
accuracy could be reduced.
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The Set to list contains a humber of different options Leapfrog has generated based on the data
used to build the model:

Values: Nitrate Nitrate

Interpolant | Surfaces |

Trend

Dip Dip Azimuth Pitch
Directions: :0 ;D ;D

Maximum  Intermed. Minimum

Ellipsoid Ratios: [1 A ;1 |

| View Plane | | Set From Plane | [ Setto v |

Isotropic
43.11,97.12,30.03; 3:3:1

Ay, | 00930000 3 351, 2001, 67.63; 334

0,0,90:3:31 _

General

Name: [ Nitrate (Isotropic)

| ;jﬂelp | | xgancel || @QK |

For the tutorial model, select the 3.51, 20.01, 67.63; 3:3:1 option. The Trend values will be
updated to reflect the new setting:

Values: Nitrate Nitrate

Interpolant | Surfaces |

Trend

Dip Dip Azimuth Pitch
Directions: [3.51 . 2001 | 67,63

Maximum  Intermed. Minimum

Ellipsoid Ratios: [3 3 ;1 |

| View Plane | | Set From Plane | [ Setto v |

General
Accuracy: |0.0430000 =

Name: [I\Iitrate (3.51, 20.01, 67.63; 3:3:1)

| ;jﬂem | | xgancel || @QK |

Click OK to regenerate the model and view changes:
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Part 5: Reference

This part describes Leapfrog Hydro features in greater detail than described in Part 3: Working with
Leapfrog and in the tutorials. It is intended to help you get more out of Leapfrog once you have
learned the basics.

Topics are organised according to the objects in the project tree:

e The Topography Object

e The Borehole Data Object

e The Geological Model Object
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The Topography Object

This topic describes the Topography object and the objects that are added to it in the process of
building a Leapfrog Hydro project.

In Leapfrog, the Topography object represents the ground surface and all data associated with it.
The Topography object is the first object in the project tree:

e
Region Of Interest
<= Terrain
¥ GIS Data and Maps
3 Borehole Data
23 Locations
3 Meshes

It contains three other objects:

« Region of Interest. This object represents the area in which data will be added and models
created. The region of interest is important in limiting what data Leapfrog uses to perform cal-
culations. Leapfrog automatically sets a region of interest, but for models with large data sets,
adjusting the region of interest will reduce the amount of time Leapfrog requires for performing
calculations.

« Terrain. This object defines the height of the data. The terrain can be derived from a single DTM,
but a variety of sources can be used.

o« GIS Data and Maps. This object contains all maps, photos and vector data that define land use.

All tools for defining the topography are accessed by right-clicking on the Topography object and
the items in it:

— %

-1

Open
Region Of Interest I M
mport Map...
=< Terrai
) srrain Set Region Of Interest...
"4 GIS Data and Maps| .
= Import Elevation Grid
3 Borehole Data
23 Locations
3 Meshes
77 Geoloaical Models

Import Vector Data
& Evaluate...
[ view Object

Imported objects and objects created while building the topography are also stored as part of the
Topography object, and more complex functions can be carried out by right-clicking on individual
objects.

Tutorial 2: Defining the Topography describes how to use these objects to define the topography for a
small set of data.

The Region of Interest Object

The Region of Interest object is used to define the area in which models will be built.

When a project is created, Leapfrog automatically sets the region of interest to a default size. As
data is added to the project, the region of interest changes to fit that data. For models with large
data sets, adjusting the region of interest will reduce the amount of time Leapfrog requires for per-
forming calculations.
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Although the region of interest automatically grows to fit any data that is imported, it can be set man-
ually. To do this, double-click on the Region of Interest object in the project tree or right-click and
select Open:

< 4\ Topography )
= Open
Terrain [[] View Object
= 5% GIS Data and Maps :
& Area map fif] Properties...

The Edit Region of Interest window will be displayed, together with controls in the scene that will
help you to set the region of interest:

| Project - Leapfrog Hydro e )
Project Settings Scene Draw Help
. Edit Region Of Interest L=
Region Of Interest
Minimum Maximum
X (East): |00 15 |10 12
¥ (North):  [0.0 12 |10 =

Enclose Object ~

&?Qancel I. <-:_5QK |

m 3 Cross Sections

Plunge +20, Azimuth 030
1.0 1.5

Processing Tasks Running
| Mame Progress - W bbogediing X[ -] =
ll | ¥ plane € 0070079007
|
&, & Z-5calel0 100+ FPS

In the scene shown above, there is no data in the project, so the region of interest is set to default
values. Once data has been added to the project, can be used as the basis for the region of interest,
as shown below, where a map has been imported:
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Project Settings Scene Draw Help
0 Edit Region Of Interest -

Region Of Interest
Minimum Maximum
X(Easth:  [002445326862 o] |2314856.58622|C
¥ (North): [s602010.84007|2| |5712082.84065]2
Enclose Object v
|
X{{ Cancel | Ol
=7
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~ (2] Borehole Data
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- e
P 1 Nitrates test 62
Processing Tasks Running
|| - B <@ |3 Area map b4 -_: — i No selection
= bbox editing *® | i |
i plane 3¢ 00°0.0°900°

e $ 7-Scaleld 100+ FPS

There are three ways to define the rectangular volume of interest:

e Enter the coordinates.

o Select Enclose Object and choose from the list of objects in the project. The region of interest
will be updated to the size of the selected object.

« Use the controls that appear in the scene. The orange handle adjusts the center of the plane and
the red handle adjust the size.

When you have finished adjusting the region of interest, click OK.

The Terrain Object

The Terrain object is used to define the elevation of the ground surface. The terrain will often be
defined by a single digital terrain model (DTM), but there may be circumstances in which data from
several sources is combined to ensure the data is consistent.

The terrain is used to bound geological models and to position GIS data onto the topography. As a
result, changing the terrain will cause geological models to be recomputed and GIS data to be repo-
sitioned. This can be time-consuming, which is why the terrain should be defined before GIS data is
added to the project and before any models are created.

The terrain can be built from:

e Points data. See Building the Terrain from Points Data.

e A surface. See Building the Terrain from a Surface.

e GIS vector data. See Building the Terrain from GIS Vector Data.

e An elevation grid. See Building the Terrain from an Elevation Grid.

Once the terrain is defined, maps will be automatically draped over the topography.
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See Tutorial 2: Defining the Topography for an example of how a single DTM file can be used to build
the terrain.

Building the Terrain from Points Data

To build the terrain from points data, that data must first be imported into the project.

Once the points data you wish to use has been imported, right-click on the Terrain object and select
Add Height Data > Points. The Select Points to Add window will be displayed, showing points
data available in the project:

Select the information you wish to use and click OK.
The points data will appear in the project tree under the Terrain object.
Building the Terrain from GIS Vector Data

To build the terrain from GIS vector data, that data must first be imported into the project. See
Importing Vector Data for more information.

Once the data you wish to use has been imported, right-click on the Terrain object and select Add
Height Data > GIS Vector Data. The Select Vector GIS Data to Add window will be displayed,
showing vector data in the project that contains elevation information:

57 Select Vector GIS ToAdd | Smese)

contour
*1. height_pnt
lake_paoly

**. mast_pnt

; %Qancel : <45QK |

Select the information you wish to use and click OK.
The vector data will appear in the project tree under the Terrain object.
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Building the Terrain from an Elevation Grid

Elevation grid formats Hydro supports include:
e Arc/Info ASCII Grid files (*.asc, *.txt)

e Arc/Info Binary Grid files (*.adf)

e ESRI.hdr Labelled Image files (*.img, *.bil)
e GeoTIFF Image files (*.tiff, *.tif)

e Surfer ASCII or Binary Grid files (*.grd)

o Digital Elevation Model files (*.dem)

To build the terrain from an elevation grid, right-click on the Terrain object and select Add Height
Data > Import Elevation Grid. Navigate to the folder that contains the elevation grid file and
open the file. The Import Elevation Grid window will be displayed:

2 Import Elevation Gr et S|

Clipping
Clipping will only be applied to grids
where north is vertical on the map.

Clip data to bounding box

Bounding box: |Regi0n Of Interest b

Margin: |0 =

No Data Handling
@ Leaveagap

(O Replace with

Name: |Tekap0 DTM |

Leapfrog automatically sets a Surface Resolution based on the information in the file, but you can
change the value if you wish. A lower value will produce more detail, but calculations will take
longer.

Data is automatically clipped to the region of interest, but you can change how the data is filtered to
suit any bounding box that exists in the project. If you do not wish to clip the data, untick Clip data
to bounding box.

The Margin value determines how far outside the selected Bounding box the terrain will extend.
Select the information you wish to use and click Import.

The mesh will be added to the Meshes object and will also appear in the project tree under the Ter-
rain object.

Building the Terrain from a Surface
To build the terrain from a surface, right-click on the Terrain object and select Add Height Data >

Surface. The Select Mesh to Add window will be displayed, showing the meshes available in the
project:
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%Qancel

Select the surface you wish to use and click OK.
The surface will appear in the project tree under the Terrain object.

The GIS Data and Maps Object

The GIS Data and Maps object is used to import and manage maps, images and vector data that
define land use in two dimensions.

Using the GIS Data and Maps object, you can:

e Import vector data. See Importing Vector Data.

e Import maps. See Importing Maps.

o Create contour lines from a surface. See Creating Contour Lines from a Surface.

Importing Vector Data

Vector data formats Leapfrog supports include:
e ESRI Shape files (*.shp)

e Maplnfo files (*.tab, *.mif)

e ESRI Personal GeoDatabase files (*.mdb)

To import vector data, right-click on the GIS Data and Maps object and select Import Vector
Data. Navigate to the folder that contains GIS data file and select the file. The Import GIS Vector
Data window will be displayed:
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GIS Vector File
Ch\Users\Hydrogeologist...al\GI5 data\lake_bdy.shp
Fields to Import

Impert | Column Type Import As
|| shapelD real  shapelD
WATER_COMF string WATER_CONF
ELEVATION  real ELEVATION

Elevation Field: [ELEVATION | ~ |

Filter Data

of the bounding box: |Region Of Interest b |

Name: [Iake_bd)r ]

| %Qancel | l QBQK l

A summary of the data is displayed.

The Topography Object | 98

You can choose what field in the data to use for the Elevation Field from the dropdown list.

Data is automatically clipped to the region of interest, but you can change how the data is filtered to
suit any bounding box that exists in the project. For example, for the file being imported below, the

bounding box options available include the extents of several models:

GIS Vector File
Ch\Users\Hydrogeologist...\GIS data\lake_poly.shp
Fields to Import

Impert | Column Type Import As
shapelD real  shapelD
LAKE_POLY_ real LAKE_POLY_
MNAME string NAME

LAKE_GROUP string LAKE_GROUP

[ LAKE LISF strina | AKF LISF E]

Elevation Field: |<None> [v]

Filter Data

of the bounding box: |Region Of Interest
Name: |lake_poly GM Bxtents

GM Extents enlarged
| % Nitrate Extents
Region Of Interest

If you do not wish to clip the data, untick the Filter Data box.

Click OK to add the data to the project. The object will appear in the project tree under the GIS Data

and Maps object.

Importing Maps

Image formats Leapfrog supports include:

e PNG files (*.png)
o JPEG files (*.jpg, *.jpeq)
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e TIFF and GeoTIFF files (*.tiff, *.tif)

If the file contains georeference information, it too will be imported.

To import a map, right-click on the GIS Data and Maps object and select Import Map. Navigate to
the folder that contains GIS data file and select the file. The Import Image window will be dis-
played:

laE=Ta & #

otuarfki
&

[>]

Georeference Data: £

Marker East (X)

&) |

|2|| | Name:

|Q| | | lArea map ]
| @ﬂelp | | xgancel | [ @QK J

You can crop the image, if required.

The Name field displays the name of the imported file. If you wish to use a more descriptive name
in the project file, enter it in this field.

If the image contains georeference data, it will automatically be added to the map and displayed:
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Georeference Data: [[] Override image's georeference data
Marker East (X) Morth (Y] Elev (Z)

|£|| 260021 |
|2| [1587998.9935 52260021165 |

| ﬁﬂelp | | xgancel |[ @QK J

Name:

[Bw24_GeoTif 1-00 |

You can edit the imported georeference data by ticking the Override image’s georeference data
box, then editing the information.

If the image does not contain georeference information, you will need to add it manually by adding
three reference markers. To add georeference data to the map, start adding markers to the image.
There are two ways to do this:

e Click on a marker to add the marker to the image.

e Drag a marker and drop it onto the map.

Whichever method is used, you can move the marker to the required position by dragging it or by
using the arrow keys. You can also use the zoom controls for more precise control over the area in
which you are positioning a marker.

To select a different marker, click on it in the list, then move it using the mouse or the arrow keys.
Once each marker is correctly positioned, enter the real-world X and Y coordinates for each marker:
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Q

@ &

lll.\

ge - Area maj

Georeference Data: W Override image's georeference data
Marker East (X} Morth (Y] Elev (Z)

: |
|:.. . . | Name:
0 0 | ’Area map ]

| @ﬂelp | xgancel

(&= |

The Elev (Z) value can be set to zero, as height information is added to the project as part of cre-
ating the terrain. See Georeferencing in Leapfrog.

Once you have set the coordinates for each marker, click OK to return to the main window. Once
Leapfrog saves the map, it will appear in the project tree under the GIS Data and Maps object:

< £ Topography
[~ Region Of Interest
<= Terrain

-~ ’.'-f (IS Data and Maps

Creating Contour Lines from a Surface

To create contour lines from a surface, right-click on the GIS Data and Maps object and select Con-
tour Lines From Surface.

1
| & NN =
i Surface to Contour; hTerrain | ~ ]

Contour Spacing: ’200 |—l

MName: [Terrain_contours ]

| x Cancel
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The Surface to Contour dropdown list contains all the surfaces in the project. Select the surface to
use for the new contour and adjust the Contour Spacing, if required. Click OK to generate the sur-
face.

The new contours will appear in the project tree under the GIS Data and Maps object.

Displaying Topography in the Scene Window
To display the topography in the scene window, either:

¢ Right-click on the Topography object and select View Object.
e Click on the Topography object and drag it into the scene.

The topography will be displayed in the scene window and in the shape list:

Project Settings Scene  Draw Help
Project Tree
~ A Topography
Region Of Interest
P =< Terrain
~ 0¥ GIS Data and Maps
'u Area map
river_bdy
river_seed
Nerth_boundary
lake_bdy
river_poly
lake_poly
" lake seed
= (21 Borehole Data

P = collar

Processing Tasks Running
Mame Progress @ {3 Topography ® EE&_E'EEEE.'.D..U' = ll _! !Eg! opoqepln

GIS data: [Select | Slice mode: [ Thick Slice

& Z-5cale10 64 FPS

The Topography object in the shape list provides additional controls that can be used to change the
way the topography is displayed and highlight features of interest. For example, selecting an
imported map from the dropdown list results in it being displayed draped onto the terrain:
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Project Settings Scene  Draw  Help
Project Tree f
< {5 Topography | §
Region Of Interest
P =< Terrain
~ 5¢ GIS Data and Maps
= Area map
river_bdy
'L river_seed
Nerth_boundary
lake_bdy
| river_poly
lake_poly
" lake_seed
= (21 Borehole Data

B =1 collar

Plunge

Processing Tasks Running

Name Progress || & Topography ® @El_iggliur_vu | |_E_I-;| Slidutacs
| GIS data: tmf.ﬂ\rea map | | - |

& Z-5cale10 T2FPS

GIS data objects can also be displayed in this manner by selecting them from the GIS data list.

You can also create custom views combining multiple GIS data and map objects. See Creating Cus-
tom Topography Views for more information.

Creating Custom Topography Views

In Leapfrog, you can create custom views of the topography to change the way the topography is dis-
played and highlight features of interest. To do this, drag the Topography object into the scene. The
topography will appear in the shape list with a GIS data dropdown list.

Select New View from the GIS data list:

® 4 Topography ¢ |&Flat colour ~ I:l
GIS data: |Select -
MNeone
Area map
(s Newview. B
Edit views

The Edit GIS Views window will appear with a prompt asking you to enter a name for the new
view:
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| 54 Edit GIS Views - )

GIS views:

&2 New GIS View

MName:  |Newviewl

l x Cancel

Enter a name for the view and click Create. The new view will be created in the Edit GIS Views
window, together with a list of Available layers:

GIS views: [Mapwith lake data | V| Iﬂename| [ﬁew] [De[etel

Ayvailable layers: Current layers:

Area map
57 lake_bdy
lake_poly

", lake_seed

57 Morth_boundary

57 river_bdy
river_poly

" river_seed

: RegertAIIl | R Close

To add a layer to the view, click on it, then click the Add button. You can change how the different
layers are displayed using the controls in the Current layers list and change the order of layers
using the Raise and Lower buttons.
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r 3 ——

47 Edit GIS Views i i
GISviews: |Map with lake data [~ | iﬁename: MNew... Qelete?
Ayvailable layers: Current layers:

MNarth_boundary " lake_seed & Flat colour = sizet 200 ) |
river_bdy lake_poly & Flat colour ~ L s 0
| N river_poly lake_bdy & Flat colour ~ |_ width: 2,00 i
“1o river_seed |§| Area map
Add & ,; Remove L Lower |
Reyert All | 98 Close |
= — = — —

When you have added and arranged all the required layers, click Close.

In the main window, the topography displayed in the scene window will be updated to reflect the new
view:

Project Settings Scene  Draw  Help

W\ 2 LN 'S
Region Of Interest T
P =< Terrain
~ 5¢ GIS Data and Maps
lj' Area map
river_bdy
'L river_seed
Nerth_boundary
lake_bdy
| river_poly
lake_poly
" lake_seed
= (21 Borehole Data
P =1 collar

I - PPN

Processing Tasks

MName Progress

& Z-5cale10 T2FPS
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Georeferencing in Leapfrog

Leapfrog imports georeference information as X, Y, Z coordinates. It is not necessary to specify what
georeferencing standard is being used.

If the data you are importing uses, for example, latitude and longitude for X and Y, but feet for
elevation, you can scale the Z axis to a value that provides a better picture of the information being
displayed. See Scale Z Axis (Settings Menu) for more information.

If you are importing data that uses different coordinate systems, you will need to process the data so
that it is using the same coordinate system.
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The Borehole Data Object

This topic describes the Borehole Data object and the objects that are added to it in the process of
building a Leapfrog project.

In Leapfrog, borehole data defines the physical 3D shape of boreholes. It is made up of:
¢ A collar table, containing information on the location of the borehole.

e At least one interval table, containing information on measurements such as lithology, date or any
numeric or textual values. An interval table must also include collar IDs that correspond to those
in the collar table and sample start and end depth.

When a project is first created, the Borehole Data object is empty and the only options available
are for importing data:

b 4\ Topography &]
-]

- Import Boreholes...
(59 Locations Import Boreholes via ODBC
P ) Meshes
See Importing Borehole Data and Importing Borehole Data via ODBC for more information on these
options.

Once data has been added to the project, each table imported appears under the Borehole Data
object:

b &) Topography
¥
= ] collar
By holeid
= 1 lithology
(B Lithology
~ X Mitrates_test
s Nitrate

When there are errors in the data, the relevant table will be marked with a red X. See Correcting
Borehole Data Errors for more information on fixing data errors.

The objects included as part of the collar and lithology tables are the legend for those tables. Double-
click on a legend to open it:

=
(i
]
|
i
|

| / %Qancel i QEQK |

You can change the colours used by clicking on the colour chips and selecting a new colour.
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The object included as part of the nitrate table indicates that it contains numeric data.

You can open each table by double-clicking on the table icon. The table will be displayed and you can
make changes:

Table: lithclog)

Query: | v (-] [aepy
Results: (50 rows)

Ignored | id A | holeid from to Lithology —|

1 Bore 2 86.3 208.57 Alluvium

Bore 2 406.56 48212 Aquifer Miocene Alluvium
Bore 2 589.04 638.74 Basement Granite

2

3

4 Bore 2 48212 589.04 Basement Granite

5 Bore 2 58.46 86.3 Coarse Sand

6

7

8

9
L
L
L
L

Bore 2 25388 288.51 Glacial Till
Bore 2 208.57 253.88 Gravel

Bore 2 288.51 406.56 Lower Gravel
Bore 2 0.0 58.46 Alluvium L |
10 Bore 3 8341 144.53 Alluvium

Bore3 459.46 515.73 Basement Granite

12 Bore 3 515.73 553.75 Basement Granite

13 Bore3 61.23 341 Coarse Sand

14 Bore3 22516 31819 Glacial Till

15 Bore3 144.53 22516 Gravel

16 Bore 3 31819 459.46 Lower Gravel

17 Bore3 0.0 61.23 Alluvium

18 Bored 10771 18032 Alluvium

19 Bored 7116 107.71 Coarse Sand

20 Bored 23191 26228 Glacial Till

21 Bored 180.32 198.79 Gravel

LT e d ELEWE] 274 A el [ ]

| %Qancel | | CBQK |

noooOoooOOo0oOooooOOoooboogoooag

Add the tables to the scene by dragging them into it or by right-clicking on them in the project tree
and selecting View Object.

Viewing Borehole Data Object Properties

You can also view the properties of each imported object by right-clicking and selecting Properties
or by pressing Alt+Enter on the keyboard:

b &) Topography
= (20 Borehole Data
- =
By he
= " lithals
B Lit

Open ’
x] Fix Errors...

B New Query Filter
— '=|']=' Append Data
¥ & Nitrat @ Reload Data

s N
! [ View Object
23 Location

P 3 Meshes 8 Delete
I 23 Geologic " Export...
I 23 Mumneric| " Export Errors...

I 23 Flow Mo @

The information displayed in the Properties window depends on the object selected. For example,
the properties for the collar table appear as:
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GEHEFE"Histogram Processing | Comments | Errors

Table collar: |~
0 errors

Columns:

id Integer

holeid Category

X Numeric =
y MNumeric

z MNumeric

maxdepth MNumeric

MNumber of points: &

Bounding box:
Min Corner: 2.30522e+06, 569761 e+06, 705.6 =
May Carner: 2 IN745+0A 5 AAANARENA T10 &

Some objects have tabs for information unique to that object, but generally, there are three tabs:
e The Processing tab shows the current status of the processing.

« Inthe Comments tab, you can enter information about the object.

e The Errors tab shows errors that have occurred while processing the table.

Information entered in the Comments tab are saved when the Properties window is closed.
For table objects, the General tab shows the table’s data structure.

Interval tables and numeric data tables may also have a Histogram tab that shows the distribution
of the data in a particular column:

General | Histogram | Processing | Comments | Errors
|Nitrate i | Values

12%
10%
8%
6%
4%
2%
0%

,_
(%)
=
-
(=11

i}

[[] Semilog X | Bin count: |50 |:|

If the table contains several columns, you can display histograms for each column. If so, you will be
able to choose the other columns from the dropdown box. You can also:

o Adjust the number of intervals in the histogram by changing the Bin count.
e« Remove values less than zero by ticking the Semilog X box.

Changes made to the way the histogram is displayed are not saved when the Properties window is
closed.
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Using the Borehole Data Object to Import Borehole Data

This section describes how to use the Borehole Data object to import borehole data. Topics are:

o Expected Borehole Data Format

Importing Borehole Data

Importing Borehole Data via ODBC

Appending Boreholes

Importing Columns

Expected Borehole Data Format

Hydro expects borehole data that is stored in a collar table and at least one interval table. Each
project can have only one collar file, but multiple interval tables can be imported.

The collar table should contain five columns:

e A borehole identifier

e The location of the borehole in X, Y and Z coordinates
e The maximum depth of the borehole

The maximum depth value is used to validate the data imported for the interval tables.
For interval tables, Leapfrog expects, at minimum, four columns:

e A borehole identifier
e Start and end depths
e A column of measurements

If a borehole ID in an interval table does not correspond to one in the collar file, the interval table
will contain errors.

Supported column types are:
o Lithology column containing lithologic data, which can be used for geological modelling.

e Numeric column containing numeric values, which can be used for numeric modeling. Numeric
data columns are not validated when imported.

o Category column, which is text representing categories such as company, geologist, or min-
eralization.

e Text column containing text data that is not categorical, such as comments. Text columns are not
validated when imported.

o Date column containing date data. Custom date and timestamps formats are supported.

Leapfrog imports tables from CSV and text files.
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See Tutorial 3: Importing and Working with Borehole Data for an example of importing borehole

data.

To import borehole data, right-click on the Borehole Data object and select Import Boreholes.

The Import Borehole Data window will appear:

Input Files

Collar;

Interval Tables:

Screens: |

For the Collar, click on the Browse button to locate the collar file. Leapfrog will then look for inter-
val tables in the same location and will display them in the Interval Tables list. If a table you wish
to import does not appear, you can add it manually by clicking on the Interval Tables — Browse

button.

You can also add any screens to import by clicking on the Screens — Browse button.

Interval table files can also be removed from the list by clicking on the file to highlight it, then on the

Remove button.

In the screen below, a collar file and two interval tables have been selected for import:

- Import Borehole Dat:

Input Files

Collar: Ch\Users\Hydrogeologist\Documents\Tutorial\Borehole data\Collar.csv ] | — ﬁrowse...|

Interval Tables: | ...users\hydrogeologist\documents\tutorial\borehole data\lithology.csv

..s\Hydrogeologist\Documents\Tutorial\Borehole data'\Nitrates test.csv

Screens: [

=

| Her |

| %Qancel || @lmpor‘t |

Clicking on Import starts the process of importing data. Leapfrog will display a series of windows,
one for each file, and will attempt to match the data found in the files with the columns expected,

based on the header row in each file.

For the collar table, a window similar to that shown below will be displayed:

© 2010 ARANZ Geo Ltd



112 | Leapfrog Hydro User Manual

-
4 Import Boreholes

Progress: Collar.csv > lithology.csv > Nitrates test.csv

File Data Column Summary
. HoleId < Max Depth  ~ . East (X) < MNorth (Y]  ~ . Elev (Z) . Column  Import As Import Name
[1] ' ' ' ' ' holid | Hole)
|| :Bore2 74171 2305837 5698749 716 max depth Max Depth
|l |3|Bore3 553.75 2307093 5698202 719 :xi ia::t;mm
I Bore 4 33218 2305215 5608341
Il 5] Bores 611.28 2306133 5607854 NEW 25 Eevite)
| [6]cores 35293 2307454 5607611

Borel 6173 2306760 5699060

Mame:

Unigue Row ID: |None

[» Date and Time Formats

| Import All Columns

i %Qancel |

The breadcrumb at the top of the window indicates progress in importing the borehole files.

The series of dropdown lists along the top of the table indicates the label Leapfrog will assign to the
imported data. If Leapfrog has incorrectly identified a column, choose the correct assignment from
the dropdown list. You can also assign a data type using this dropdown list.

If Leapfrog has marked a column as “Not Imported” and you wish to import that column, select a
label and data type for that column from the dropdown list. If you wish to import all columns, click on
the Import All Columns button.

If you choose not to import a column then wish to do so later, you can add it later using the Import
Column option. See Importing Columns.

The Max Depth column is not required, but because the information is in the file, Leapfrog will use it
to verify the integrity of the data. If that information is not included in a collar file, Leapfrog will
determine it from the interval tables.

If the data contains date and time information, click on Date and Time Formats to reveal more
information and modify the format, if necessary:
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Progress: Collar.csv > lithology.csv > Nitrates test.csv
File Data
Mot Imported- | Morth (Y) ~ | East (X]) ~ | Elev (Z)

1

2 Bore2 5698749 2305837 716

3 Bore3 5698202 2307093 719

4| Bored 5698341 2305215 7122

5 Bore5 5697854 2306133 716

6 Bore6 5697611 2307454 705.6
7| Borel 5699060 2306760 714
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Column Summary

~ | Max Depth  ~ | Column
MName
74171 North
55375 sk
33218 Elevation
611.28
35293
617.3

Mame:

| %Qancel |

Unique Row ID: [None

Date Format:

Import As
Mot Imported
Morth (¥)
East ()

Elev (Z)

Import Name

max depth  Max Depth

B2

=7 Date and Time Formats

[DD/MmMAYY

|v]

Time Stamp Format: [DD;‘MM;’Y\"\"Y hh:mm:ss pm | v|

| Import All Columns |

| e |

fi

4 Leapfrog Hydro

Cannot import table

The following columns need to be imported:

HoleId
Dok |

Return to the table and correct the problem described.
Next, the interval table data will be displayed:
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If the date and time format you wish to use is not among the options, you can create a custom for-

Once you are satisfied with the assigned column names, click Next to proceed to the next step. If
any of the information Leapfrog expects is missing, an error message will appear:
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4 Import Boreholes

Progress: Collar.csv = lithology.csv = Mitrates test.csv

File Data Column Summary

HoleId ~ | From ~ | Custom Name Column | Import As Import Name

holeid HoleId

from From
to To

Alluvium

Aquifer Miocene Alluvium
Bacement Granite Litholegy  Lithology Lithology
Basement Granite
Coarse Sand
Glacial Till

Gravel

1
2
3
4
5
6
7
8
9

Lower Gravel

Alluvium

Alluvium
MName: [Iitholog)r

Basement Granite

Basement Granite Unique Row ID: [None | v |

Coarse Sand [> Date and Time Formats

Glacial Till [

-

Import All Columns l

l xgancel ls.,-l'_Ere\.rious l @§kip H E'Vﬂext l

Again, Leapfrog attempts to match the data found in the file with the columns expected. Ensure that
the columns have been correctly identified, then click Next to move on to the next file.

Once you have checked the last file, click on Finish complete the process. Once Leapfrog has
imported the data, it will appear in the project tree under the Borehole Data object, with tables con-
taining incorrect data marked with a red X:

Project Tree

b £\ Topography

~ ] collar
By holeid
= 1 lithology

(B Lithology
v X Mitrates_test
i Nitrate

Importing Borehole Data via ODBC
To import borehole data directly from any database that uses an ODBC interface, right-click on the

Borehole Data object and select Import Borehole Data via ODBC. The Select ODBC Data
Source window will appear:
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Select Database

® |oDBC a.ata_gource:f ! ~ |

() Database file:

Authentication

¥ Legin using windows credentials

| %Qancel || @QK |

Enter the information supplied by your database administrator and click OK.

Once the data source is selected, the importation process is similar to that described in Importing
Borehole Data.

Appending Boreholes

If borehole data is stored in multiple files, you can import other files into the project and add them to
the existing borehole data. To do this, right-click on the Borehole Data object and select Append

Boreholes:

P &) Topography &
~ _k'| FEix Errors...
NSO Zopend Borcholes.
By holeid 72 Reload Borehales...
b T lithology | = Import Interval Values

b X Nitrates_test ™ Import Point Values
3 Locations

3 Meshes

] Import Screens

4" Export.

3 Geological Moc
@ Export Errors..,

77 Mumeric Madel.

The Append Boreholes window is displayed:

Input Files
Collar: l | | ~ ﬁrowse...|
Interval Tables: | | = Add... |

I Help . Cancel | Cﬂlmpor‘t
=y | |

Appending borehole data is similar to importing the original collar and interval tables (see Importing
Borehole Data). Leapfrog will ask you to specify the file location, and then will display the data in the
file in the Import Tables for Appending window.

Step through the files, checking the Column Summary for each file to ensure that the correct infor-
mation will be imported, then click Finish to add the new files.
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Importing Columns

Columns of an interval table that have not been imported during the borehole data import can be
added to the table at any time. To do this, right-click on the interval table in the project tree and
select Import Column:

b &) Topography
= (20 Borehole Data
P 1 collar
b = lithology

b X Open L
3 Location: %] Fix Errors...
3 Meshes
23 Geologic
3 Numeric

23 Flow Mo -
3 Saved Sc]:
3 Cross Seq Append Data

@ Reload Data

[ View Object

8 Delete

4" Export...

'y Export Errors...
BEJ_] Properties...

B New Query Filter

Importing a column is similar to importing interval tables themselves. Leapfrog will ask you to spec-
ify the file location, and then will display the data in the file in the Add Column To Table window:

File Data Column Summary

Holeld ~ | From ~|To ~ | Not Impertedv | Not Imported- | Column Import As Import Name | Action
1 H Borehole Holeld Match
2 Borel 0 10 04 39 From From Match
3 |Borel 10 2 01 75 1 1 [ifarch
4 Borel 20 20 12 13 MNitrate Mot Imported
z — o o 01 g Sample 2 Mot Imported
6 |Borel 40 50 0.2 9.85
7 |Borel 50 60 0 3.57
8 |Borel 60 70 115 83
9 |Borel 70 80 0.25 35
10 |Borel 80 90 18 pi
11 |Borel 90 100 0.65 28
12 |Borel 100 110 0.75 33
13 |Borel 110 120 2 59
14 |Borel 120 130 [ 2 MName:

i 15 |Borel 130 140 9.65 25 Unique Row ID: [None | v|
16 |Borel 140 150 8.2 2
I = . o 76 13 E [* Date and Time Formats
| & Concel || o Emish |

Select as many columns to import as required and assign the appropriate data type. Before finishing,
check the Column Summary to ensure that the correct information will be imported:
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P aa Conmn ToTa0E)

File Data Column Summary

Holeld ~ | From ~|To ~ | NotImportedy | Sample 2~ | Column Import As Import Name | Action
1 'E' Borehole Holeld Match
2 Borel 0 10 04 89 From From Match
3 |Borel 10 2 01 15 1 1 [ifarch
4 Borel 20 20 12 13 MNitrate Mot Imported
z — o o 01 = Sample 2 Numeric Sample_2 Import
6 |Borel 40 50 0.2 9.85
7 |Borel 50 60 0 3.57
8 |Borel 60 70 115 83
9 |Borel 70 80 0.25 35
10 |Borel 80 90 18 25
11 |Borel 90 100 0.65 28
12 |Borel 100 110 0.75 33
13 |Borel 110 120 2 59
14 |Borel 120 130 [ 2 MName:
15 |Borel 130 140 9.65 25 Unique Row ID: [None -

|| |16 |Borel 140 150 8.2 2
= . o 76 Az ,z‘ [* Date and Time Formats
%Qancel &, Einish

It is not necessary to re-import any columns that are already part of the project. The borehole ID
and To and From data columns, however, will be used to check the validity of the new column against
existing data.

Click Finish to import the new column.

Correcting Borehole Data Errors

Because borehole data often contains errors that prevent the computation of an accurate model,
Leapfrog also has tools that help you to correct errors in the data, which can then be exported. In
addition, when errors will be corrected in the primary data source, Leapfrog can export a list of
errors.

Until errors are corrected, the rows that contain those errors are excluded for all processing that
uses the table, including viewing in the scene. For example, if the ID for a collar position contains an
invalid coordinate, that collar will not be displayed in the scene as its location is not known. Likewise,
any processing will ignore data associated with this borehole.

When conflicts or errors are detected in borehole data, Leapfrog marks the table containing error
with a red X.

Although errors in borehole data can be fixed in Leapfrog, fixing errors sometimes need to be carried
out on the primary data source. If this is the case, you can export a list of all the errors in the bore-
hole data.

The Export Errors option only exports errors currently present in the database. Once errors have
been fixed in Leapfrog, they cannot be exported, as they no longer exist. For this reason, itis rec-
ommended that if you are going to fix a large number of errors in Leapfrog you first export a list of
those errors.

All the errors in borehole data tables can be exported at once or the errors in a single table can be
exported. See:
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e Exporting All Borehole Data Errors

e Exporting Errors from a Single Borehole Data Table

Exporting All Borehole Data Errors

To export all errors in the borehole data, right-click on the Borehole Data object and select Export

Errors. The Export Borehole Data Errors window will appear:

2 Export Borehole Data Ei

Folder: |_|

Base file name: [l ]

Table File Name

lithology C\Users\Hydrogeologist\Documents\Sample project’_lithology.csv
Mitrates_test C\Users\Hydrogeologist\Documents\Sample project_Mitrates_test.csv

(<] I | E|

| %Qancel |l <5§xport l

The list shows the files that will be created, one for each table that contains errors. Choose a folder
where the files will be saved, then enter a Base file name, which will be added to the front of each
file name. For example, entering “errors” for the Base file name results in two files called errors_

lithology.csv and errors Nitrates test.csv!

Folder:

Base file name: | errorg

Table File Name
lithology Ch\Users\Hydrogeclogist\Documents\Sample projecterrors_lithology.csv

Nitrates_test C\Users\Hydrogeologist\Documents\Sample project\errors_Nitrates_test.c:

[ B

| %Qancel || Qﬂgxport |

Click Export to export the error files.

Exporting Errors from a Single Borehole Data Table

To export errors from a single table, right-click on that table and select Export Errors. Choose a

location where the file will be saved and click Save.

Correcting Errors in Leapfrog

If you require a list of errors, select the Export Errors option before fixing them. Once errors have

been fixed in Leapfrog, they cannot be exported as they no longer exist.

To correct errors in borehole data, right-click on the affected table and select Fix Errors. The Data-
base Errors window will appear. Expand the list to view the details of the selected error:
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o Current Error (in table Nitrates_test) Showing holeid 'Bore 4' only

= Errors (2) Ignored | id A | holeid from to Nitrate

ToU DUTE oo o Fe)

= Collar maxdepth exceeded (2)
= Nitrates_test (1)

181 Bored 3700 380.0 13
182 Bored 380.0 3900 1.2
183 Bored 3900 400.0 138
184 Bored 400.0 4100 0.98
185 Bored 4100 4200 0.77
186 Bored 4200 4300 082
187 Bored 4300 4400 0.65
188 Bored 4400 4500 13
189 Bored 4500 460.0 11
190 Bored 460.0 4700

191 Bored 4700 480.0 17
192 Bored 4800 4900 21
193 Bored 490.0 500.0 11
194 Bored 500.0 5100 0.2

195 Bored 5100 08

= lithology (1)
row 54, column to, conflicts collz

Warnings (0)

a
Group By:
() Table @ Type () HolelD

Fix Collar Maxdepths

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Replace All...

\;; Help %Qancel

— = -

Errors are automatically grouped by Type when the Database Errors window is opened. If there
are many errors, you may find it useful to view them grouped by Table or HolelID.

The red box shows the location of the error, which occurs because the value conflicts with the max-
imum depth value in the collar file. The data displayed is the tutorial data, which is intended to be vir-
tually free of error, but illustrates how error conditions appear in the Database Errors window.

You can change the size of the Database Errors window and the columns in the table to view more
information easily. When you have finished fixing errors, click the OK button. Leapfrog will then
update the database.

There are many possible sources of errors. Some useful techniques for fixing errors are described
below.

Checking for Missing Files
Sometimes collar and interval table data is spread across several files and not all files have been

imported. When you have many errors in freshly imported data, make sure that all necessary files
have been imported.

Ignoring Errors

Ticking the Ignored box for a row results in that row being omitted from all processing, as though it
has been deleted.

Modifying Data

You can double click on any cell to edit its content, except for the id column. If the cell you wish to
edit is already selected, press the space bar to start editing.

Changes made to data in this way are immediately saved to the database.
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Fixing Collar Maxdepths

If there is a borehole segment falls beyond the maxdepth defined in the collar table, a Collar max-
depth exceeded error will be reported. To fix this error, click on the Fix Collar Maxdepths button.
This results in the collar table being updated with a maxdepth value that reflects the data in the inter-
val tables.

Replacing All

If you know that a certain data value is incorrect and this value occurs multiple times in the data that
is currently displayed, click the Replace All button. The Replace All window will appear:

£ Replace All [

Search Column: |h0|eid | |

Eind: |_Bore? |

Replace with: |Bore3| |

%Qan(el (‘ﬂQK

L

Enter the column to search in, then the Find and Replace with values. Click OK to make the
change.

Displaying Borehole Data Tables

You can open borehole data tables by double-clicking on the table icon in the project tree. The table
will be displayed:
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Table: lithclog)

Query: | 9
Results: (50 rows)

Ignored | id A | holeid from to Lithology —|

1 Bore 2 86.3 208.57 Alluvium

Bore 2 406.56 48212 Aquifer Miocene Alluvium
Bore 2 589.04 638.74 Basement Granite

2

3

4 Bore 2 48212 589.04 Basement Granite

5 Bore 2 58.46 86.3 Coarse Sand

6

7

8

9
L
L
L
L

Bore 2 25388 288.51 Glacial Till
Bore 2 208.57 253.88 Gravel

Bore 2 288.51 406.56 Lower Gravel
Bore 2 0.0 58.46 Alluvium L |
10 Bore 3 8341 144.53 Alluvium

Bore3 459.46 515.73 Basement Granite

12 Bore 3 515.73 553.75 Basement Granite

13 Bore3 61.23 341 Coarse Sand

14 Bore3 22516 31819 Glacial Till

15 Bore3 144.53 22516 Gravel

16 Bore 3 31819 459.46 Lower Gravel

17 Bore3 0.0 61.23 Alluvium

18 Bored 10771 18032 Alluvium

19 Bored 7116 107.71 Coarse Sand

20 Bored 23191 26228 Glacial Till

21 Bored 180.32 198.79 Gravel

LT e d ELEWE] 274 A el [ ]

| %Qancel | | QBQK |

noooOoooOOo0oOooooOOoooboogoooag

You can also open a data table by clicking on a segment displayed in the scene. For example, clicking
on a borehole segment in the scene will display the Scene Selection window and detailed infor-
mation about the segment clicked on:

4% Scene Selection ‘ > M

HeleID Bore 5
Interval 42813, 572.59

Lithology ~ Basement Granite

| :‘ Open lithology

—
| | Open collar

You can open the relevant lithology and collar tables by clicking on the Open lithology and Open
collar buttons, with the selected segment highlighted. This is useful when, for example, displaying
borehole data in the scene makes it apparent that the data for that borehole is incorrect.

Using Query Filters to Display Borehole Data

Query filters can be used to control what intervals or boreholes are displayed in the scene window.
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To apply a query filter to the scene, select the object in the shape list, then select the filter from the
Query filter dropdown list in the property frame:

a | Mitrates_test 3 [nirate |l WNitrate +| s=====11]  fix
< ] litholegy 3¢ [BLithology ~|| Edit Colours | ={ii—— | fis Slice mode: [From Scene ~
@ ] collar b4 @Flat colourv” | (i A Line radius: |10.00 |:|

Query filter: |Exc|ude Lower Gravel | v ]

MNone

Exclude Lower Gravel

Reloading Borehole Data

Reloading data is necessary when the imported data is modified externally. All borehole data can be
reloaded by right-clicking on the Borehole Data object and selecting Reload Data:

b &) Topography é

= —
= X Fix Errors...
b = collar

gk Append Boreholes...
P =1 lithology

= Mitrates_test
23 Locations
P 3 Meshes
I 23 Geological Mod -
P 23 Mumneric Model U Export..
< 3 Flow Models @ Export Errors...

1 Import Interval Values
7 Import Point Values

7 Import Screens

The process is similar to that for importing borehole data.
If you only need to reload a single table, right-click on that table and select Reload Data.

When you reload data, Leapfrog retains the table structure and refreshes the data contained in the
tables. This ensures that you do not need to reassign the data type for each column and select the col-
umns to be imported.

Deleting Borehole Data

To delete a lithology or numeric data table, right-click on the table in the project tree and select
Delete. You will be asked to confirm your choice.

When you right-click on the borehole table and select Delete, the resulting action will also remove
any lithology and numeric data tables from the project. You will be asked to confirm your choice.

Exporting Borehole Data

Changes made to the borehole data in Leapfrog only affect the Leapfrog database, not the original
data files. You can export Leapfrog borehole data, which is useful if you wish to keep a copy of bore-
hole data outside the project.

You can:

o Export all data. See Exporting All Borehole Data.

e Export only a single data table. See Exporting a Single Borehole Data Table.
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Exporting All Borehole Data

To export all borehole data, right-click on the Borehole Data object and select Export. The Export
Borehole Data window will appear:

2 Export Borehole Dal

Export Borehole Data

Folder: |_|

Base file name: [Updatedl ]

Table File Name

collar Ch\Users\Hydrogeologist\Desktop\Updated_collar.csv
lithology Ch\Users\Hydrogeologist\Desktop'\Updated_lithology.csv
Mitrates_test C\Users\Hydrogeologist\Desktop\Updated_Mitrates_test.csv

@ D)

Export Options

@ All rows in table [[] Add interval start points

() Changed rows only ~ [| Add changed flags [[] Add interval mid points
() Valid rows only Use original column names [| Add interval end points
| I Help | | & Cancel | l ot l

The list shows the files that will be created, one for each data table. Choose a folder where the files
will be saved, then enter a Base file name, which will be added to the front of each file name. For
example, entering “Updated” for the Base file name results in files called Updated collar.csv,
Updated lithology.csv and Updated Nitrates test.csv.

Choose the Folder in which to save the files. Select the Export Options required, then click
Export.

Exporting a Single Borehole Data Table

To export a single borehole data table, right-click on that table and select Export.

Export collar

File name: | C:\Users\Hydrogeologist\Desktop'collar.cs| ] | =

Export Options
@ All rows in table
() Changed rows only  [| Add changed flags

() Valid rows only [¥] Use griginal column names

| £ Help : | & cancel || export |

Choose a File name and location. Select the Export Options required, then click Export.
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The Geological Model Object

This topic describes the Geological Model object and the objects that are added to it in the process
of building a geological model.

When a geological model is been created, the object representing that model contains four other
objects:

« Boundary. This object defines the limits of the geological model.

o Lithologies. This object describes all the lithological units to be modelled in the geological model
and the colours that are used to display them on the screen. It is generated automatically from all
the lithologies identified in the borehole data.

« Surface Chronology. This object is a collection of contact surfaces that are combined in a chron-
ological order to produce the volumes of the geological model.

e Output Volumes. This object contains all the volumes generated in building the geological
model.

All tools for building a geological model are accessed by right-clicking on the Geological Model
object and the items in it:

b &) Topography
[» (3 Borehole Data
23 Locations
P 3 Meshes
= (2 Geological Models
= (7
< @@ Boundary
(7 GM Extents
P =< Terrain
= ) Lithologies
(B Lithology
b @, Surface Chronology
I 23 Output Volumes
3 Numeric Models
23 Flow Models

Imported objects and objects created while building a model are also stored as part of the Geo-
logical Model object, and more complex functions can be carried out by right-clicking on individual
objects.

Tutorial 4: Building a Simple Geological Model describes how to use these objects to build a geo-
logical model from a small set of data.

New Geological Model Window

In the New Geological Model window, you can define the basic properties of a geological model,
including the data used to create the model, the surface resolution and the basic model extents.

When defining a new geological model, it is a good idea to add the topography to the scene so you
have some idea of where to set the geological model extents.

To define a new geological model, right-click on the Geological Model object and select New Geo-
logical Model. The New Geological Model window will open, together with a set of controls in
the scene that help in defining the model extents:
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r..?,: Tutorial - Leapfrog Hydro ”M -*___‘_. ‘“ “’ ":ﬁ|'!'E| | N

Project Settings Scene Draw Help

- Mew Geological Model =]

General

Lithology column: |Litholog)r | b |

Surface resolution: |1000.0 |V|

|| Model Extents

'1 Minimum Maximum

X(East):  |2283630.52814|3| [2314219.50340|%|

¥ (North): |5692412.28096|~| |571168140066|%]

Z(Elev: |-970 [ |2947.0 B
i Enclose Object Vi
Name: .GM |
I %Qancel II (:_BJQK :
= = fraphy 38 [%.Elevation - |l WElevati.. ~| == Topography
GIS data: [Map with lake ...~ | Slice mode: [Thick Slice | ||
®  GM editing ¥ | - =_—
& GM editing 3¢ 0.0°0.0°90.0°
L
=] I B ]
k, £ Z-Scale10 TLEPS

This window lets you set a basic rectangular set of model extents aligned with the south/north and
east/west axes. There are three ways to do this:

e Enter the coordinates.

e Select Enclose Object and choose from the list of objects in the project. The model extents will
be updated to the size of the selected object.

e Use the controls that appear in the scene. The orange handle adjusts the centre of the plane and
the red handle adjust the size.

The Enclose Object list can be used to set the size of the rectangular extents to fit the data that will
be used to generate the model.

The Surface resolution is also set in this window. A lower value will produce more detail, but cal-
culations will take longer. The advantage of Leapfrog over many other geological modelling products
is that the surface resolution can be easily changed.

When borehole data is used as the basis of a model, the Lithology column determines what column
in the imported borehole data will be used. If more than one column of lithology data is available for
creating models, be sure to choose the correct one at this point as it cannot be changed once the ini-
tial model has been created.

The Name you assign for the model should describe the purpose of the model. This Name will be
used in naming the objects that will be added to the model.

Click OK to create the new model.

The Boundary Object

The Boundary object defines the limits of a geological model.
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When a new geological model is first created, the only item under the Boundary object will be an
object for the model's basic extents, which will be named according to the name you assigned for the
model:

b £\ Topography
[» (3 Borehole Data
23 Locations
P 3 Meshes
¥
= [# Lithology GM
< @@ Boundary
(ED Lithology GM Extents
P =< Terrain
B ) Lithologies
@ surface Chronclogy
I 23 Output Volumes
3 Numeric Models
23 Flow Models
23 Saved Scenes and Movies

Double-click on the Boundary object to open the Geological Model - Boundary window:

(W% rutonal - Leopiiog Hydm'“ ﬁm [ e

Project Settings Scene Draw Help

/. Geological Model - Boundary [ =
o =
Model Extents
Minimum Maximum

X(East):  [83630.5281447684 | 7| [2314219.50340427: %]

¥ (North): |5692412.28996979¢ 12 |5711681.409665205 |2

| Z(Eled: |70 [z [24470 12|

| Enclose Object V!
Boundaries
Use Terrain

Lateral Extents: i ey :
[T =t t Plunge

s000
i 32 [%.Elevation ~|[l WElevati.. | == Topography
with lake .7 | Slice mode: [Thick Slice | v |
X[ ] —
3¢ 0.0°0.0°90.0°
| %Qancel H @QK ‘
Il
T E . B . . ~
k, £ Z-Scale10 T1EPS
- —— e —— y

In this window, you can change the boundaries you set when you first created the model.
You can also:

e Select different objects to use as lateral extents. See Creating New Lateral Extents for more infor-
mation.

e Use a custom base. See Creating a New Base for more information.
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The Geological Model Extents Object

For each geological model created in a project, an object will appear under the Boundary object
describing the model extents:

= (2 Geological Models
= @ Lithology GM
< @@ Boundary
&

= Terrain

[
I | Contacts
| river_bdy
= river_bdy vertical wa

P ) Lithologies

Double-clicking on this object accesses the same information accessed by double-clicking on the
Boundary object itself. See The Boundary Object for more information.

Creating New Lateral Extents

To create a new lateral extent, right-click on the Boundary object for the geological model you are
working on:

= [ Geological Models
< [# Lithology GM

™)
© Litholg__ 2P=" ’
b =< Terrain| ':‘I]:' Q From Polyline...
b O Lithologie 'ﬁ‘]:' MNew Base > From GIS Vector Data...

#i2« From Points...
[» From Surface

2 Surface CH [ View Object
P 33 Output Vo View All
3 Numeric Models

- " Export...
3 FlowModels | 2 =P
= ,
M it i e I BAOpEriEs

There are four options:

« New Lateral Extent From Polyline

¢ New Lateral Extent From GIS Vector Data

¢ New Lateral Extent From Points

e New Lateral Extent From Surface

Once a new lateral extent has been created, you can add it to the model by double-clicking on the
Boundary object. The lateral extents available will be shown in the Lateral Extents list:
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(Vg Geological Model - Boundary 2 |_i|1
Model Extents
Minimum Maximum
X(East):  |23051000 || [2207600.0 B
¥ (North): | 56975000 12| [s699200.0 12|
| z@Ee: |60 5| [7s00 Bl

| Enclose Object V_|

Boundaries
] Use Terrain

Lateral Extents:
|Z| | From polyline
I~ MNorth_boundary

i %Qancel || @QK |

Tick the box next to the lateral extent required.

New Lateral Extent From Polyline

To create a new lateral extent from a polyline you draw or import from a file, right-click on the
Boundary object for the geological model you are working on and select New Lateral Extent >
From Polyline. The New Lateral Extent window will appear:

Polyline From

@ MewDrawing () FileonDisk |
Lateral Extent Type
(@ Vertical Wall () Surface

Name: [ |

| %Qancel || @QK |

= =]

You can draw the polyline in the scene directly by selecting the New Drawing option. You can also
import the polyline from a file by selecting the File on Disk option. You will then be prompted for
the file location:
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Polyline From

() New Drawing ® Fileon Disk | /= Erowse...i

Lateral Extent Type
(@ Vertical Wall () Surface

MName: |

xgancel I|_<-5QK |

Leapfrog Hydro supports the following polyline formats for lateral extents:
e Datamine Polylines (*.asc)

e Surpac String Polylines (*.str)

e Gemcom Polylines (*.asc)

e Micromine Polylines (*.asc, *.str)

e MineSight Polylines (*.srg)

e Gocad Polylines (*.pl, *.ts)

o Drawing Interchange Polylines (*.dxf)

o Leapfrog Hydro 3D Polylines (*.csv, *.txt)

Select whether you wish to create a new Vertical Wall or Surface.

If you have chosen to create a New Drawing, the drawing controls will appear in the scene and you
can begin drawing. If you have chosen to import a file, the new polyline will be imported and added
to the geological model. In both cases, you can add the new lateral extent to the scene by double-
clicking on the Boundary object and selecting the lateral extents required from the Lateral Extents
list, as described in Creating New Lateral Extents.

New Lateral Extent From GIS Vector Data

To create a new lateral extent from GIS vector data, that data must first be imported into the
project.

Once the data you wish to use has been imported, right-click on the Boundary object for the geo-
logical model you are working on and select New Lateral Extent > From GIS Vector Data. The
Select Vector GIS Data to Add window will be displayed, showing vector data available in the
project:
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™ lake_poly
7 river_bdy

™ river_poly

I i %;ancel || @QK |

Select the information you wish to use and click OK.

The selected vector data object will appear in the project tree under the Boundary object. Add the
new lateral extent to the scene by double-clicking on the Boundary object as described in Creating
New Lateral Extents.

New Lateral Extent From Points

To create a new lateral extent from points, that data must first be imported into the project.

Once the points data you wish to use has been imported, right-click on the Boundary object for the
geological model you are working on and select New Lateral Extent > From Points. The Select
Points to Add window will be displayed, showing points data available in the project:

I E %Qancel || (ﬂQK |

Select the information you wish to use and click OK.
The selected points data object will appear in the project tree under the Boundary object:
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b £\ Topography
[» (3 Borehole Data
P 23 Locations
P 3 Meshes
= (2 Geological Models
= [# Lithology GM
< @@ Boundary
(ED Lithology GM Extents
P =< Terrain
i
.":‘. Contacts
B ) Lithologies
(@, Surface Chronology
I 23 Output Volumes
3 Numeric Models

Add the new lateral extent to the scene by double-clicking on the Boundary object as described in
Creating New Lateral Extents.

New Lateral Extent From Surface

To create a new lateral extent from a surface, the surface must first be imported into the project.

Once the surface you wish to use has been imported, right-click on the Boundary object and select
New Lateral Extent > From Surface. The Select Mesh to Add window will be displayed, show-
ing the meshes available in the project:

Select the surface you wish to use and click OK.

The surface will appear in the project tree under the Boundary object. Add the new lateral extent to
the scene by double-clicking on the Boundary object as described in Creating New Lateral Extents.

Modifying Lateral Extents

When you have created a lateral extent from a polyline, GIS vector data, points data or surface
meshes, you can modify these lateral extents in several ways, which are shown below:
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= (2 Geological Models
= @ Lithology GM
< @@ Boundary
(ED Lithology GM Extents
P =< Terrain
Pt
b Lithologies

# Points...
£ Edit [ Surface...

 Surface Chronology GIS V. b
GI5S Vector Data...

I 23 Output Volumes

) Swap Insid
3 Numeric Models 2Wap nsge

23 Flow Models L View Object
23 Saved Scenes and Movies Rename...
23 Cross Sections @ Delete
a [ 4 eport.
Processing Tasks Runn |’1‘?_'E_r0per‘lzies...

You can add points data, meshes and GIS vector data to any lateral extent. Select the required option
and Leapfrog Hydro will display a list of the data that can be used for the lateral extent.

You can also:

o Edit the lateral extent

o Adjust the surface of GIS data and points data lateral extents
e Swap the inside of the lateral extent

You can also export any lateral extent as a mesh. See Exporting a Lateral Extent as a Mesh.

Creating a New Base

To create a new base, right-click on the Boundary object for the geological model you are working
on:

= [ Geological Models
< (@ Lithology GM
> 3 -
(D Lithology GM Bt~ Qpen
P =< Terrain gk New Lateral Extent > e
P ) Lithologies ||:'|]:- ﬁ' Erom Polyline...
P Surface Chronology [] View Object From GI5 Vector Data...
P 3 Output Volumes s # From Points...
” View All = I
[ Numeric Models = #8 From Lithology Contacts...
3 Flow Models o Export.. > From Surface...
(77 Saved Scenes and Movies | £ E.rE.Erties...

There are five options:

e New Base From Polyline

e New Base From GIS Vector Data

¢ New Base From Points

e New Base From Lithology Contacts

¢ New Base From Surface

Each geological model can have only one base defined, so if you wish to define a new base, you must
first delete the existing base from the model. Do this by right-clicking on the Base object and select-
ing Delete.
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You can also choose not to use the base you have defined. Do this by double-clicking on the Bound-
ary object and unticking the Use Base option:

B oo Mode m ‘&“@

Model Extents

Minimum Maximum

X(Easth | 72| |2314219.50340427: |2

¥ (North): [5692412.28096979¢ || |5711681.409665205 ||

ZEe): |90 ERETE 2]

I Enclose Object V|

Boundaries
] Use Terrain
Use Base

Lateral Extents:
| polylne

| %Qancel H Qﬂgl( l

New Base From Polyline

To create a new base from a polyline you draw or import from a file, right-click on the Boundary
object for the geological model you are working on and select New Base > From Polyline. The
New Base window will appear:

Polyline From

@ MNew Drawing () File on Disk

Name; |Base

| %Qancel H @QK l I

You can draw the polyline in the scene directly by selecting the New Drawing option. You can also
import the polyline from a file by selecting the File on Disk option. You will then be prompted for
the file location:

Polyline From

() Mew Drawing @ File onDisk | = Browse... |

l |

| %Qancel || @QK |
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Leapfrog Hydro supports the following polyline formats for the base:
o Datamine Polylines (*.asc)

e Surpac String Polylines (*.str)

e Gemcom Polylines (*.asc)

e Micromine Polylines (*.asc, *.str)

e MineSight Polylines (*.srg)

e Gocad Polylines (*.pl, *.ts)

e Drawing Interchange Polylines (*.dxf)

e Leapfrog Hydro 3D Polylines (*.csv, *.txt)

If you have chosen to create a New Drawing, the drawing controls will appear in the scene and you
can begin drawing. If you have chosen to import a file, the new polyline will be imported and added
to the geological model. In both cases, the base will automatically be added to the model.

New Base From GIS Vector Data

To create a new base from GIS vector data, that data must first be imported into the project.

Once the data you wish to use has been imported, right-click on the Boundary object for the geo-
logical model you are working on and select New Base > From GIS Vector Data The Select Vec-
tor GIS Data to Add window will be displayed, showing vector data in the project:

lake_bdy

%;ancel- . C:BQK .

Select the information you wish to use and click OK.

The selected vector data object will appear in the project tree under the Boundary object. The new
base will automatically be added to the model.

New Base From Points

To create a new base from points, that data must first be imported into the project.

Once the points data you wish to use has been imported, right-click on the Boundary object for the
geological model you are working on and select New Base > From Points. The Select Points to
Add window will be displayed, showing points data available in the project:
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Il | %Qancel i| QEQK |

Select the information you wish to use and click OK.

The selected points data object will appear in the project tree under the Boundary object. The new
base will automatically be added to the model.

New Base From Lithology Contacts

To create a new base from lithology contacts, right-click on the Boundary object for the geological
model you are working on and select New Base > From Lithology Contacts. The Lithology Con-
tacts window will appear:

Specify adjacent lithologies

First Lithology: |Alluvium | ~ |

Use @ Contacts Above () Contacts Below

] Coarse Sand (6)

MName: |Allu‘.rium - Coarse Sand contacts |

| %Qancel | | @QK I

Choose the lithology you wish to use as the base and click OK.

Leapfrog Hydro will generate the new base, which will appear under the Boundary object. The new
base will automatically be added to the model.

New Base From Surface

To create a new base from a surface, the surface must first be imported into the project.

Once the surface you wish to use has been imported, right-click on the Boundary object and select
New Base > From Surface. The Select Mesh to Add window will be displayed, showing the
meshes available in the project:
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%Qancel Il (,"_’:JQK

Select the surface you wish to use and click OK.

The surface will appear in the project tree under the Boundary object. The new base will auto-
matically be added to the model.

Modifying the Base

When you have created a new base from a polyline, GIS vector data, points data, surface meshes or
lithology contacts, you can modify the base in several ways, which are shown below:

= (2 Geological Models
= @ Lithology GM
< @@ Boundary
(ED Lithology GM Extents

P =< Terrain

~"“‘. Points...
£ Edit b surface..

Adjust Surface... 1t Contacts...

[ View Object GIS Vector Data...

@, Surface Ch

I 23 Output Vo

3 Numeric Models

23 Flow Models Rename...
23 Saved Scenes ang Delete

(33 Cross Sections Lj“ Export Elevation Grid

UL a Export...

Processing Tasks i) Broperties...

You can add points data, meshes, lithology contacts and GIS vector data to the base. Select the
required option and Leapfrog Hydro will display a list of the data that can be used for the base.

You can edit the base and adjust the surface.
You can also:

e Export the base as a mesh. See Exporting a Lateral Extent or the Base as a Mesh.

e Export the base as an elevation grid. See Exporting the Base as an Elevation Grid.

Exporting a Lateral Extent or the Base as a Mesh

To export a lateral extent or the base as a mesh, right-click on the object in the project tree and
select Export. The File Selection window will appear:
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Folder: C:\Users\Hydrogeologist\Desktop

Mesh File Name: lNor‘thern boundanyjmsh ] ! = Browse...

File Type: | Leapfrog Hydre Attribute Binary Mesh Format < |

Parts to Export

Volume v | Area
| ] Open 55610000

I Select All || Remove Inside-Out I

; Remowve All !

[] Flip Mesh

| %Qancel || QSQK |

Enter a name for the new mesh file and click Browse to choose a location. You can select from a
number File Type options and choose which parts of the lateral extent to export. Click OK to save
the mesh.

Exporting the Base as an Elevation Grid

To export the base as an elevation grid, right-click on the Base object in the project tree and select
Export Elevation Grid. The Export Grid window will appear:

Exporting Base

Grid Spacing: |
XEsth [T [ voorthy: [0 [
Covering:
Minimum Maximum
X (East): [2283100.0 2| |2314200.0 El
¥ (North): | 56921000 2| [5712000.0 Bl
|Enclose Object: v | | Snapto Grid |
Filename:
(B
| e || Dok |

Enter a name for the new elevation grid file and click Browse to choose a location. Choose the Grid
Spacing and Covering properties, then click OK to save the grid.

The Terrain Object (Geological Model)

When a new geological model is created, the Terrain object that is part of the Topography object is
used to define the elevation of the ground surface. See The Terrain Object for more information on
the properties of the Topography > Terrain object.
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The Lithologies Object

The Lithologies object describes all the different units to be modelled in the geological model and
the colours that are used to display them on the screen. When a new geological model is created, the
information in the Lithologies object is generated automatically from all the lithologies defined in
the borehole data.

To view the properties of the Lithologies object, double-click on it. The Lithology Column window
will be displayed:

£ Lithology Column - Lithal o |
T
| Code Colour
®  Unknown l:l
& Alluvium -
®  Aquifer Miocene Alluvium l:l
® Basement Granite -
| ® (oarse Sand -
I @ Glacial Till ]
®  Gravel I:l
® | ower Gravel -
o 2dd
: %Qancel Il <45QK
|

You can:

¢ Change the colour used to display a lithology. To do so, click on the colour chip and choose a new
colour.

o Add a lithology. This is useful in cases where it is known that a lithology has not yet been sam-
pled. To add a lithology, click on the Add button, enter a name for the lithology and choose a
colour.

e Remove a lithology. To do so, click on the lithology you wish to remove, then click the Remove
button.

The Surface Chronology Object

The Surface Chronology object represents the collection of contact surfaces that are combined in
chronological order to produce the volumes of the geological model.

All contact surface have a younger and older side, each with a separate lithological classification. The
younging direction determines how contact surfaces cut against each other, so it is important to
check that the younging direction is correct. Leapfrog Hydro will by default put the younger side up,
but you can change this if, for example, you know the geology is overturned.
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Once the volumes are produced they are labelled according to the adjacent contact surfaces. If Leap-
frog Hydro is unable to determine the lithology of a volume it will be labelled as "Unknown".

To create contact surfaces, right-click on the Surface Chronology object and select from the
options:

b &) Topography § E K Ir;!i | [
[» (23 Borehole Data N
23 Locations
P 3 Meshes
~ (21 Geological Models
= (7 6m
P @ Boundary
P D) Lithologies
@

- Open
~ (23 Output Vo

]

=2 Unkno ]

5 Numeric Models| SF NewErosion  >|  From GIS Vector Data.
£ Flow Models | SF NewIntrusion > | & From Points...

(23 Saved Scenes ang View All £ From Polyline...

3 Cross Sections [i7] Properties... & From Surface...

Three types of contact surfaces can be created. See:

o Creating New Depositional Contacts

e Creating New Erosional Contacts

e Creating New Intrusional Contacts

Once a contact surface has been generated, you can add it to the surface chronology by double-click-

ing on the Surface Chronology object. The Contact Surface Chronology window will be dis-
played:

" Geological Model - Contact Surface Chronclogy LF-J

Contact surface chronology:

=
] == Alluvium - Coarse 5and contacts
] (= Aquifer Miocene Alluvium - Lower Gravel

| (= Basement Granite contacts

| Younger

Older

@ D)

%Qancel | <ﬂQK |

The Contact surface chronology list displays all the contact surfaces that have been generated.
To add a surface to the surface chronology, tick the box for it. Use the Younger and Older buttons
to change the order in which surfaces appear in the chronology.
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When you click OK, Leapfrog Hydro will use the contact surface information to generate the model
volumes, which will then appear under the Output Volumes object. To view the volumes, you can
either:

e Drag the volumes into the scene, one by one.

o Drag the geological model object into the scene.

Creating New Depositional Contacts

A deposit is a type of contact surface that defines a depositional type process. As in a real dep-
ositional process the new deposit will appear conformably on top of the underlying older volume(s).
This effectively means deposits will not occur in regions defined by older deposits.

To create a new depositional contact surface, right-click on the Surface Chronology object and
select one of the New Deposit options:

= (2 Geological Models
= [# Lithology GM
P @ Boundary
B ) Lithologies 3
P (= Basement Gran Open
P 3 Output Volumes | 9P #8 From Lithology Contacts...
23 Mumeric Models '=|']=' Mew Erosion > From GIS Vector Data...
3 Flow Models '=|']=' New Intrusion > | & From Points...
(23 Saved Scenes and Movies View Al $,‘ Erom Polyline...
: 23 Cross Seclilzfons , "{,F_Eroperties... L From Surface...

See:

o« New Deposit From Lithology Contacts

e New Deposit From GIS Vector Data

e New Deposit From Points

« New Deposit From Polyline

e New Deposit From Surface

New Deposit From Lithology Contacts

To create a new depositional contact surface from lithology contacts, right-click on the Surface
Chronology object and select New Deposit > From Lithology Contacts. The Lithology Con-
tacts window will be displayed:
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Specify adjacent lithologies

First Lithology: |Alluvium | ~ |

Use @ Contacts Above () Contacts Below

] Coarse Sand (6)

MName: |Allu‘.rium - Coarse Sand contacts |

| %Qancel | | @QK I

The Contacts Above and Contacts Below lists display the number of contacts that exist in the
borehole data between the First Lithology and those it comes into contact with.

Select the First Lithology from the list, then choose whether you wish to define a surface for the
Contacts Above or Contacts Below the selected lithology.

The Name for the new contact surface is automatically generated from the First Lithology and the
Contacts Above or Contacts Below options chosen. You can also enter a different name, if you
wish.

To create the surface, click OK.

Once the surface is generated, it will be added to the Output Volumes object. To add the volume to
the geological model, you must first add it to the Surface Chronology object. See The Surface Chro-
nology Object.

See Tutorial 4: Building a Simple Geological Model for an example of how to generate contact sur-
faces from lithology contacts.

New Deposit From GIS Vector Data

To create a new depositional contact surface from GIS vector data, right-click on the Surface Chro-
nology object and select New Deposit > From GIS Vector Data. The New Depositional Con-
tact window will be displayed:

GIS Vector Data: [ lake_bdy | ~ |
First Lithology: l:lUnknown | ~ | [isYounger | ~ |
Second Lithology: I:lUnknown | ~ | is Older

| @ Swap Younging Direction | Contact Type: |

Ignore surface data outside boundary

MName: [Unknown - Unknown contacts ]

| %Qancel || CBQK |
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The GIS Vector Data drop-down list displays all vector data in the project that can be used to
create a new contact surface. If the data you wish to use does not appear in the list, ensure that it
has been imported into the project.

Select the First Lithology and Second Lithology and make sure the younging direction is correct.

GIS Vector Data: [ lake_bdy | ~ |

First Lithology: iBasementGranite | ~ | [is Older | ~ |

Second Lithology: I:lAquifer Miccene Alluvium | ~ | is Younger

| @ Swap Younging Direction | Contact Type: |

Ignore surface data outside boundary

Name: [Basement Granite - Aquifer Miocene Alluvium contacts ]

| %Qancel || CEQK |

Because the process for generating a depositional contact surface is similar to that for generating an
erosional surface, you can change the Contact Type.

The Name for the new contact surface is automatically generated from the First Lithology and the
Second Lithology options chosen. You can also enter a different name, if you wish.

Click OK to generate the new contact surface.

Once the surface is generated, it will be added to the Output Volumes object. To add the volume to
the geological model, you must first add it to the Surface Chronology object. See The Surface Chro-

nology Object.

New Deposit From Points

To create a new depositional contact surface from points data, right-click on the Surface Chro-
nology object and select New Deposit > From Points. The New Depositional Contact window
will be displayed:

Points: },“:_. Contacts

First Lithology: I:lUnknown |_VI lisYounger |_VI

Second Lithology: I:lUnknown | ™ : is Older

| @Sﬁap Younging Directi0n| Contact Type: |Deposit b I

] Ignore surface data outside boundary

MName: |Unkn0wn - Unknown contacts |

| %Qancel || CEQK |

The Points drop-down list displays all points data in the project that can be used to create a new con-
tact surface. If the data you wish to use does not appear in the list, ensure that it has been imported
into the project.
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Select the First Lithology and Second Lithology and make sure the younging direction is correct.

Points: [r"i_.Contacts | ~ |

First Lithology: I:lAquifer Miocene Alluvium | ~ | [isYounger | ~ |

Second Lithology: iBasement Granite | ~ | is Older

| @ Swap Younging Direction | Contact Type: |

Ignore surface data outside boundary

Name: [Basement Granite - Aquifer Miocene Alluvium contacts ]

| %Qancel || CBQK |

Because the process for generating a depositional contact surface is similar to that for generating an
erosional surface, you can change the Contact Type.

The Name for the new contact surface is automatically generated from the First Lithology and the
Second Lithology options chosen. You can also enter a different name, if you wish.

Click OK to generate the new contact surface.

Once the surface is generated, it will be added to the Output Volumes object. To add the volume to
the geological model, you must first add it to the Surface Chronology object. See The Surface Chro-

nology Object.

New Deposit From Polyline

To create a new depositional contact surface from a polyline, right-click on the Surface Chronology
object and select New Deposit > From Polyline. The New Depositional Contact window will be
displayed:

First Lithology: I:lUnknown | ;| |i5\"0unger | ;|

Second Lithology: I:lUnknown | ~ | is Older

| @Swap Younging Direction! Contact Type: |Deposit | ~ i

(| Ignore surface data outside boundary

MName: |Unkn0wn - Unknown contacts |

i. %Qancel i &QK i \

The Points drop-down list displays all points data in the project that can be used to create a new con-
tact surface. If the data you wish to use does not appear in the list, ensure that it has been imported
into the project.

Select the First Lithology and Second Lithology and make sure the younging direction is correct.
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First Lithology: I:lAquifer Miocene Alluvium i v | lis Younger i v |

Second Lithology: -Basement Granite i ~ | is Older

@Swap Younging Direction! Contact Type: |Dep05it | e I

|| Ignore surface data outside boundary

Name: | Basement Granite - Aquifer Miocene Alluvium contacts |

i- %Qancel i | QBQK -| \

Because the process for generating a depositional contact surface is similar to that for generating an
erosional surface, you can change the Contact Type.

The Name for the new contact surface is automatically generated from the First Lithology and the
Second Lithology options chosen. You can also enter a different name, if you wish.

Click OK. The New Polyline window will be displayed:

Polyline From

@ Mew Drawing () File on Disk

MName:

f“ ‘%Qancel ! | @QK |

You can draw the polyline in the scene directly by selecting the New Drawing option. You can also
import the polyline from a file by selecting the File on Disk option. You will then be prompted for
the file location:

Polyline From

() New Drawing @ File on Disk i - ﬁrawse...:

MName:

?_ggancel I| @QK | i

If you have chosen to create a New Drawing, the drawing controls will appear in the scene and you
can begin drawing. If you have chosen to import a file, the new polyline will be imported and the con-
tact surface generated.

Once the surface is generated, it will be added to the Output Volumes object. To add the volume to
the geological model, you must first add it to the Surface Chronology object. See The Surface Chro-

nology Object.

New Deposit From Surface

To create a new depositional contact surface from a surface, right-click on the Surface Chronology
object and select New Deposit > From Surface. The New Depositional Contact window will be
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displayed:

Surface: [é}-?Tekapo DTM | ~ |
First Lithology: I:lUnknown | ~ | [isYounger | ~ |
Second Lithology: I:lUnknown | ~ | is Older

| @ Swap Younging Direction | Contact Type: |

Ignore surface data outside boundary

MName: [Unknown - Unknown contacts ]

| %Qancel || CBQK |

The Surface drop-down list displays all the surfaces in the project that can be used to create a new
contact surface. If the surface you wish to use does not appear in the list, ensure that it has been
imported into the project.

Select the First Lithology and Second Lithology and make sure the younging direction is correct.

Surface: [é}-?Tekapo DTM | ~ |

First Lithology: I:lAquifer Miccene Alluvium | ~ | [isYounger | ~ |

Second Lithology: iBasement Granite | ~ | is Older

| @ Swap Younging Direction | Contact Type: |

Ignore surface data outside boundary

Name: [Basement Granite - Aquifer Miocene Alluvium contacts ]

| %Qancel || CBQK |

Because the process for generating a depositional contact surface is similar to that for generating an
erosional surface, you can change the Contact Type.

The Name for the new contact surface is automatically generated from the First Lithology and the
Second Lithology options chosen. You can also enter a different name, if you wish.

Click OK to generate the new contact surface.

Once the surface is generated, it will be added to the Output Volumes object. To add the volume to
the geological model, you must first add it to the Surface Chronology object. See The Surface Chro-

nology Object.

Creating New Erosional Contacts

An erosion is a type of contact surface that removes the existing lithologies that the erosion cuts
through. In an erosion the material on the younger side of the contact surface is removed and the lith-
ologic unit deposited on the older side.

To create a new erosional contact surface, right-click on the Surface Chronology object and select
one of the New Erosion options:
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= (2 Geological Models
= @ Lithology GM
P @ Boundary
B ) Lithologies 3
P (= Basement Granite ¢
I 23 Output Volumes 5P New Deposit >

Open

3 Numeric Models aF #8 From Lithology Contacts...
£3 Flow Models ok NewIntrusion > From GIS Vector Data...
33 Saved Scenes and Movies View All #« From Points...
(23 Cross Sections ff) Properties... £ From Polyline...

I n | T T > From Surface...

These options are similar to those for creating depositional contacts. See:

« New Deposit From Lithology Contacts

e New Deposit From GIS Vector Data

o New Deposit From Points

e New Deposit From Polyline

e New Deposit From Surface

Creating New Intrusional Contacts

An intrusion is a type of contact surface that defines the removal of existing lithologies and their
replacement by an intrusive rock.

An intrusion removes all the existing material on the younger side of the contact surface. An intru-
sion should always have the younger side of its surface labelled with the intruded material. Typically
the older side will be labelled unknown as an intrusion will usually displace multiple older lithologies.

To create a new intrustional contact surface, right-click on the Surface Chronology object and
select one of the New Intrusion options:

= (2 Geological Models
= @ Lithology GM
> @ Boundary
B ) Lithologies 3
P (= Basement Gran
P 3 Output Volumes | g Mew Deposit

Open

=3 Numeric Models gk New Erosion >
23 Flow Models gk #8 From Lithology Contacts...
23 Saved Scenes and Movies - From GIS Vector Data...
S ) View All ) =
Cross Sections i) Properties... 2 From Points...
I il I _I;"'—- $,‘ Erom Polyline...
Processing Tasks Running [ From Surface...

To create a new intrustional contact surface from lithology contacts, see New Intrusion From Lith-
ology Contacts.

The other options are similar to those for creating depositional contacts. See:

e New Deposit From GIS Vector Data

e New Deposit From Points
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e New Deposit From Polyline

o New Deposit From Surface

New Intrusion From Lithology Contacts
To create a new intrusional contact surface from lithology contacts, right-click on the Surface Chro-

nology object and select New Intrusion > From Lithology Contacts. The Lithology Contacts
window will be displayed:

Select intrusion lithology

|Alluvium

Exclude (Older Intrusions): Ignore (Younger Intrusions):
Aquifer Miocene Alluviurr I

Basement Granite

Coarse Sand
| Glacial Till
Gravel

@]

[» Advanced Options

MName: |Alluvium

: L1 Help Eggancel |: &0l

Select the lithology that will remove existing materials from the Select intrusion lithology drop-
down box, then select the options required. Click OK to generate the new contact surface.

Once the surface is generated, it will be added to the Output Volumes object. To add the volume to
the geological model, you must first add it to the Surface Chronology object. See The Surface Chro-

nology Object.

Output Volumes Object

The Output Volumes contains all the volumes generated in building a geological model.

When a geological model is first created, the only volume that appears under the Output Volumes
object will be a volume called "Unknown". Once contact surfaces have been generated and added to
the Surface Chronology object, new volumes will be generated and added to the Output Volumes
object.

To view the generated volumes in the scene, you can either:
o Drag the volumes into the scene, one by one.

o Drag the geological model object into the scene.
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The Cross Sections Object

This topic describes the Cross Sections object and the tools available for creating and modifying
cross sections.

A cross section is typically a vertical plane with an image or geologic cross section applied to it. A sec-
tion is positioned in a scene using a plane or by georeferencing a section image. Geological models
can be evaluated and images can be loaded on a section.

Options available for the Cross Sections object are:

o Creating a New Cross Section from an Image

e Creating a New Blank Cross Section

o Creating a New Cross Section from the Slicer

Once a cross section has been created, it can be applied to a specific geological model, then exported
as a lithology cross section. For more information, see:

o Editing a Cross Section

o Evaluating a Geological Model

e Exporting a Lithology Cross Section

Creating a New Cross Section from an Image

To create a new cross section from an image, right-click on the Cross Sections object and select
New Cross Section From Image. You will be prompted to select an image.

Next, the Import Image window will be displayed:
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If the image contains georeference data, it will automatically be added to the map and displayed.
You can edit the imported georeference data by ticking the Override image’s georeference data
box, then editing the information.

If the image does not contain georeference information, you will need to add it manually by adding
reference markers. For an image marked as a Vertical Section, only two reference points are
required.

Add the markers to the image and enter the coordinates. Note that selecting either East Facing Sec-
tion or North Facing Section constrain the points. For example, for an east-facing image, you will
only need to enter the East (X) coordinates once.

Once you have set the coordinates for each marker, click OK. The new cross section will be created
and added to the Cross Sections object. Display it by dragging it into the scene or by right-clicking
on the cross section and selecting View Object. The cross section will appear in the scene:
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Once you have created a cross section, you can edit it or use it to evaluate a geological model. See:

o Editing a Cross Section

o Evaluating a Geological Model

Creating a New Blank Cross Section

To create a new blank cross section, right-click on the Cross Sections object and select New Blank
Cross Section. The New Cross Section window will be displayed, together with a set of controls in
the scene that will help you to create the cross section:
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The back of the cross section is marked with the letters B, while the front of the cross section is
marked with Fs.
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Use the controls to make the changes required, then click OK. The new cross section will be created
and added to the Cross Sections object. Display it by dragging it into the scene or by right-clicking
on the cross section and selecting View Object. The cross section will appear in the scene:

Plunge +20, Azimuth 030

Once you have created a cross section, you can edit it or use it to evaluate a geological model. See:

o Editing a Cross Section

e Evaluating a Geological Model

Creating a New Cross Section from the Slicer

To create a new cross section from the slicer, drag a geological model into the scene and orient it in
a suitable direction for the cross section you wish to create. Use the Draw slicer line tool to draw
the new cross section. In the image below, the geological model is displayed from above and a line
has been drawn across it to create a vertical cross section:
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Next, right-click on the Cross Sections object and select New Cross Section From Slicer. The
New Geology Section window will be displayed:

Section Name: ltSE

Geological Model To Evaluate:
(¥ 6m

A list of the geological models created in the project is displayed in the Geological Model To Eval-
uate list. Select the model required, enter a Section Name and click OK. The new cross section will
be created and added to the Cross Sections object. Display it by clearing the scene, then adding the
cross section to the scene. The cross section will appear in the scene:
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You can then edit the cross section, use it to evaluate a different geological model or export an eval-
uation as a lithology cross section. See:

o Editing a Cross Section

o Evaluating a Geological Model

e Exporting a Lithology Cross Section

Editing a Cross Section

To edit a cross section, you can either double-click on the cross section in the Cross Sections object
or right-click and select Open. The Edit Cross Section window will be displayed, together with a
set of controls in the scene that will help you to edit the cross section:
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Use the controls to make the changes required, then click OK. The cross section will be updated.

Evaluating a Geological Model

To display a geological model on a cross section, right-click on the cross section in the Cross Sec-
tions object and select Evaluate Geological Model. The Geological models to evaluate win-
dow will be displayed, with a list of geological models available in the project:

Available
(% om

Select All | I Select Mone | ! Invert Selection !

| %Qancel |! Q_EJQK !

Only one geological model can be evaluated at a time. Move the geological model you wish to display
on the cross section into the Selected list and click OK.

Exporting a Lithology Cross Section

Once you have evaluated a geological model on a cross section (see Evaluating a Geological Model),
you can export a lithology cross section. To do this, right-click on the cross section in the Cross Sec-
tions object and select object and select Export Lithology Cross Section. The Select Geological
Model Evaluation window will be displayed:

| %Qancel || @QK I

Select the evaluation you wish to export, then click OK.
The Export Lithology Cross Section window will be displayed:
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Exporting GM

Page size: [Custom | V] DPL IQCI |-:|

File name: | ] | _ﬁrowse...|

File type: |Sca|ah|e‘u‘ect0r Graphics (*.svg) | V|

| %gancel |

Enter the information required and select the File type. Options are:
e Scalable Vector Graphic (*.svg)

o Encapsulated PostScript (*.eps)

Click OK to create the file.
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The Saved Scenes and Movies Object

This topic describes the Saved Scenes and Movies object and the tools available in Leapfrog for
creating and exporting scenes and movies.

Options available for the Saved Scenes and Movies object are:

Once a scene has been saved, you can display it by dragging it into the scene or by right-clicking on it
and selecting Display. You can also edit the scene and combine a series of scenes to create a movie.

For more information, see:

e Saving a Scene

o Editing a Saved Scene

e Creating a Movie

e Exporting a Scene

Saving a Scene

To save the current scene, right-click on the Saved Scenes and Movies object and select Save
Scene. The Save Scene window will be displayed:

Description

Enter a name and description for the scene and click OK. The scene will be saved and added to the
Saved Scenes and Movies object.

Editing a Saved Scene

To edit a scene you have saved, right-click on the scene saved in the Saved Scenes and Movies
object and select Open. The Edit Saved Scene window will be displayed:
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Update the information and click OK.

Creating a Movie

To create a new movie, right-click on the Saved Scenes and Movies object and select Create
Movie. The New Movie window will be displayed:
'.:-: MNew Movie - @

Saved Scenes Preview Edit

| Add Current Scene

Geological model

Mitrates Numeric Mod:
)| | Topography

Add To Storyboard

Name: [mo\rie l Total Duration: 0.0 seconds

| %Qancel || @QK |

Select the saved scenes you wish to add to the movie by clicking on them in the list, then clicking
Add To Storyboard. You can also add a scene to the storyboard by double-clicking on it in the scene
in the list. Adding a scene to the storyboard in this manner also adds a transition after the scene.

You can add the scene currently displayed in the scene window to the movie by clicking the Add Cur-
rent Scene button.

Once you have added scenes to the storyboard, you can click on a scene to change how it will appear
in the movie:
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You can also change the transitions by clicking on them.

Enter a name and description for the movie and click OK. The movie will be saved and added to the
Saved Scenes and Movies object.

Exporting a Scene

To export a scene, right-click on the Saved Scenes and Movies object and select Export Scenes.
The Export Scenes window will be displayed, together with the Select Scenes To Export window:

Add Scenes | J- Select Scenes To Export &
Scenes
Geological model
1 Mitrates Mumeric Model
g Topography
Filename: ) [Browse... !
| %Qancel I E
L 3 Jﬂgxpu:rr‘lz |

Select the scene you wish to export by clicking on it. If you wish to export more than one, hold down
the shift key while clicking on scenes. Click OK to close the scene list.

The Export Scenes window will be displayed with the selected scenes listed:
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You can add more scenes to the list, if you wish, and change the order in which scenes will appear in
the exported file. Enter a Filename and click Browse to choose a location, then click Export. Leap-
frog will then export the scenes and return to the main window.
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