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Introduction

This tutorial shows you how to design an underground mine using the Massive template.

By completing this tutorial you will create the following files:

) massive.str ( your massive design file)
. a range of profile strings
. MineSched block model reports

Requirements

Installation
To complete this tutorial you must have installed:

. Surpac 6.4 or a later version

When you install Surpac, make sure you install Underground Design as part of it
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Introduction Document conventions

14) GEOVIA Surpac Installation 6.6 Setup =] = e

Custom Setup
Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

P e X _~| OLEDB Component  « Underground Design
------- I Program Executables

|—;| ....... I Surpac

......... B |underground [E
5””:"3': Quarry Editi| This feature requires OKE on your
Surpac - Xplorpac Edi hard drive.
DraftSight
MineSched -

4 1 3
[ Reset ][ Disk lUsage ] [ Back ][ Mext ][ Cancel
. MineSched 7.1 or a later version.

Data set

The minimum files you require to complete this tutorial are:

. area_definition.str

. AUD massive example levels.xlsx
. Massive_71.minesched

. massives_modl.mdl

. sample_ramp2.str

. ore_bodyl.str and ore_bodyl.dtm; ore_body2.str and ore_body2.dtm; ore_body3.str and
ore_body3.dtm; ore_body4.str and ore_body4.dtm

. minesched_bm_period_detailed.csv
. gridl.str, grid2.str, grid3.str, grid4.str
. dp_grid.str

The data set is installed to: C:\Users\Public\GEOVIA\Surpac\<version>\share\AUD\Tutorials\Massive
Document conventions

Typographical conventions

Some text in this manual has special formatting to identify it as a particular element of information. The
following list describes the different formats and their meanings:

Text Meaning
Format
<Bold Text or data that varies with each input is shown in italic font and enclosed in angle brackets. Some examples are
Italic> installation directories, dates, names and passwords. When you substitute the text for the variable, do not include

the brackets. For example: <password> requires you to substitute a password in place of ‘<password>’.

Italics A word or phrase to which the author wants to give emphasis. For example: you must select an item from the list to
continue.
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Introduction Document conventions

Text Meaning
Format
Bold This typeface indicates one of the following:

e Afile name, path or URL.

e Strongly emphasized text. For example, “It is very important to save the data [...]".

e Text that a procedure has instructed you to type.

e A menu option, tab, button, check box, list, option button, text box, icon, field, or area of the user interface.

For example: Open pitl.str into Graphics.

Keyboard conventions

Key Meaning
Combination
<key>+<key> Press and hold down the first key, then press the second key. For example: CTRL+Z means hold the CTRL key

down, then press Z.

Menu conventions
In this documentation, the following example demonstrates the syntax used for menus and submenus:

Choose File > Open > Block model.

This means click the File menu, move the pointer over the Open command, and select Block model on
the submenu.

File | Edit Create Display ‘“iew Inguire Filetools Survey Database Surfac

New 2 _!____!_:I:_-" ‘{?TY 'x'Tz YIZ ¥ I’Iz‘— E}' 'E-“

Open B IE StringDTM fils
Close » | 5 Graphics workspace
Save » ; ;
E Drillhale section files
IHJ Save as - . .
|  Experimental variogram
d:-;.‘» Convert :
A 4 Block model
e

Save to Stream Control :
i Geological database

Impart ¥ L
L‘ﬂ Expart b

Survey database

Mouse conventions

Action Description
Click Quickly press and release the left mouse button without moving the mouse.
Right-click Press and release the right mouse button without moving the mouse.
Double-click Without moving the mouse, click the left button twice rapidly.
Drag and drop With the pointer over the object, press and hold down the left mouse button to select the object. Move the
<an object> mouse until the pointer is in the position you want and then release the mouse button.
Drag Press and hold down the left mouse button. Then move the mouse in the direction that the text specifies.
Right drag Press and hold down the right mouse button. Then move the mouse in the direction that the text specifies.
Rotate Use your finger to make the wheel button roll. Move it forward, that is in a clockwise direction, or

backward, that is in an anticlockwise direction.

Forms
Forms contain elements that you will use to provide information to Surpac:
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Document conventions

Autoplot presentation parameters o

===

i| Legends

(2]

Sheet setup

Sheet size
Oriznkation

Data units

Scale method

Auto-group Elements

Manual scale options

Qutput file name

Minimum scale ko fit data in window: 12
Lock¥JY scale []

Lawer left carner coordinate

Plok content

main_graphics_layer

: : Grid | vxa3
A3 - r

= - d Border BORD
@) Landscape (7)) Portrait Title black jNMAS
@ Metric () Imperial

Plot data contents
(") Fit ko Screen
@ Manual Scals

() Selection Box

Optional conkent

Note file

Drawing area -DEFAULT

(@) Vector data, no surfaces
() Raster data, render surfaces

Raster resolution (DPI) |100

¥scale |10
Yscale |10

Include note file [ 0

NOTE: Plan strip and batch sections unavailable.
Mot currently in plane mode, no section exists. Q

@17,

[ o Apply ][ ¥ Cancel ]

Element
1. Title

2.Tab

3. Text box

4. Combo box or
Drop-down list

5. Radio button or
Option button

6. Label

7. Help

8. Check box

9. Button

Description
Title of the form.

Labelled group of options used for many similar kinds of
settings.

Rectangular box in which you can type text. If the box
already contains text, you can select that text and edit it.
Closed version of a list box with an arrow next to it.
Clicking the arrow opens the list.

Round button you can use to select one of a group of

mutually exclusive options.

Text attached to any option, box, button, or to any other
element of a window or form.

Context-sensitive help button.
Square box that you select or clear to turn an option on or

off.

Rectangular or square button that initiates an action.
Buttons have text labels to indicate their purpose.

Example

Autoplot presentation parameters

Mﬂi"-; Legends

¥scale |10
Sheet size :.ﬁ.S -
Data units @) Metric () Imperial

|I'~"Ianua| scale opkions |

1z

Include nate file  [7]

[ o Apply ][ 4 Cancel ]
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Introduction Document conventions

Icons
The following icons appear in Advanced Underground Design.

Icon Meaning
’ — An AUD project.

A scenario.

The selected scenario has valid data for this step in the AUD workflow. You can proceed to the next step in
the workflow.

The selected scenario does not have valid data for this step in the AUD workflow. Alternatively, a project,
instead of a scenario, is selected.

A
v
< >
g Whenever you see this icon in this document, it indicates a saved project that you can import. By
doing this you can skip through earlier parts of the tutorial to focus on specific topics.
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Opening AUD

Document conventions

Opening AUD

Advanced Underground Design (AUD) opens in a separate window from Surpac.

1. In Surpac, set the working directory to
C:\Users\Public\GEOVIA\Surpac\<version>\share\AUD\tutorials\Massive.

2. In Surpac, right-click in the area to the right of the menus and toolbars.
3. Choose Profiles > AUD.

& Surpac65 -

BT

ive (Profile:)

fFle Edt Creatz Display View Planes Inqure Filetools Survey Database Surfaces Solids Blockmodel Design Plotting Customise Help

g S ST IICORN G AWV =01 SV as

Navigator Preview| @ 8 %

Al Fiies (*%) -]
AUD -
Database
Help
ProfilesData
SourceData
Tutorials
<

-+l area_definition.str
+[ AUD massive sxamp
U dp_grid.str
< gridt str
-l arid2.str
U grid3.str
WU qrida. str
[ massivel.mineschec
"] Massive_71.minesch
[ massiva _tutorial_1.
[ massive_turorial_2.
[ massive_turorial_s.
"] massive_tutorial_.1
[ massive_tutorial 5.1
[ massive_tutorial_6.1
~ ] massive_tutorial_6b
- massive_tutorial 7. ~
< . |
(23 Navigator Legend

Properties @ § o
E Details

Path CilUsers\Public|GEOVIAISurpacl ..

Filename Massive

I

Extension
Size 0
Modfied 13, 2013

(Name)
(Description)

o Praperties | 3% Tool properties

L.

OB

@ Restore

[E=SEoE ==

Menus »
Tookars ¥ [E
Profies ¥ ([« ] Noprofie
Windows ¥ Set current as defaut
[ save

AUD

bigsiiesign

block_model

demo

free_functions
full_screen
geology_database
low_resolution
minedesign
minesched_5.0
ringdesign

sclicls

survey

tutorials

Layers New|@ § %

[#]/®|%T5  main graphics layer

P

Dauble

I 2 TTAES P SEe

buffering is avalable in hardware. Setting defaul ta Double buFfering

2-Buffering is available in hardware. Setting default to Hardware Z-Buffer.
Gouraud shading s avaiable in hardware. You should be able to get good performance using Gouraud shading.
Phong shading is avalabie in hardware. You should be able to get good performance wsing Phang shading
Network icance succssfully issusd from ssiim server:port "autobuid2. gemcomsoftware. priv:1234"

Changed working diractary ko

P |

Y 1.056 Xos10 |Z 0o

str = 1/0.000%| 3D | Plan | Dynamic |

4, Click the AUD icon, in the top right of the Surpac window, to open the AUD interface.

a0 ]
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Projects and scenarios Creating a New Project and Scenario by Template

Projects and scenarios

To work with AUD, you need an AUD project and a scenario. Projects and scenarios are stored inside a
database with an .sdf file extension.

You can also export a project to a .upj file, and import a project from a .upj file. You select the Filing
button to create, delete, import, or export projects.

Creating a New Project and Scenario by Template

In

1.

this activity you will create a new project, and then make a new scenario from a template.

Right-click in the left panel of AUD, and select New Project.

* Advanced underground design (2.214.0) o[BS
/v Template Quickview Sendto Surpac . . @ W Surpac @ Scenario: (none)

:==:‘%\ 3 ’
i, Mine design criteria @Design — ﬁée;‘u’alidation — @ MineSched

k1

Archived projects

Mew project

Import project

Filing

2.

Type massive.

[# Note: No white spaces, foreign characters, or capitals are allowed. Use only lower-case alphanumeric
characters.
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Projects and scenarios Importing an existing project

3. Click the Template button at the top of the window.

P

Advanced underground design (2.214.0)
- Quick view  Send to Surpi

=
=]
m

4, Select Massive, and click Load.

Select a Template to Load: @

Massive - ] [ Load ]

[§ Note: When you load a scenario from a template, AUD automatically creates default profiles and sets the most
common global parameters.

Importing an existing project

Several .upj files are supplied with AUD. You can import these files to move through parts of the tutorial
so that you can focus on specific topics.

To help you become familiar with the import process, in the following task, you will import one of the .upj
files.

1. Click the Filing button.
2. Select the massive project.

You do this so that no existing project is selected. You cannot import a project when an existing
one is selected.

3. Right-click in the left pane, and choose Import project.
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Importing an existing project

Projects and scenarios

4,

Advanced undergreund design (2.2.14.0)
)= Template Quickview Sendte Surpac . .

@m_.
-

% Mine design criteria =

New project
Edit project
Archive project
Delete project

Mew scenario

Export project

| Import project [\J

Filing

Browse to massive_tutorial_1.upj, and click Open.

s

Open
%v| . v Computer » Local Disk (C:) » AUDZ2 » Tutorials » Massive

Crganize « Mew folder

i Favorites Hame
Bl Desktop | || massive_tutorial_1.upj
4 Downloads || massive_tutorial_2.upj

The project is imported and called importedprojectl.

- I|
==~ massive

Next, to avoid possible confusion, you will delete the imported project.
Right-click importedprojectl, choose Delete project, and click the green check mark.

[ Note:

However, massive_tutorial_1.upj is not deleted, so you can retrieve the project again later if you wish.
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Mine Design Criteria Default parameters

Mine Design Criteria

It is important to understand how your geological model is constructed and what attributes you will use for
the reporting process. You should understand what you want to achieve with your design and schedule,
what inputs you require, and what assumptions you will make, before you do your design. You can come
back to the mine design criteria (MDC) and change your assumptions during the design process if
necessary.

. Select the ‘massive’ scenario that AUD has created, and click Mine design criteria.

P

Advanced underground design (2.2.14.0)
= Template Quick view  5Send to Surpac . .E

Frpers

:@ Mine design criteria
~ O

MMassive

In this tutorial you will use a three-dimensional Surpac block model, massive_mod1.mdl, which contains
the following attributes:

) Density attribute: dens; Float,1 decimal with a background value of 2.9
) Grade attribute: grade; Float, 1 decimal with a background value of O
. Material attribute: material; integer; with a background value of 0 and a value of 1 inside the

modelled ore body

Default parameters

Global parameters

You use global parameters to determine how to apply mine design criteria based on your mining method
and your geological model.

MineSched sourced fields are fields that exist in the block model used by MineSched, and which become
part of your Minesched reports.

The default setup provided by the massive template, is set to require five MineSched sourced fields in
your block model. Because you do not have some of these fields, you will adjust the parameters.
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Mine Design Criteria Default parameters

nc

RSI0 = <)
WG 9 supc | @ | Scenario: massive

— _— > \
éDuign — @Validatinn —_ @ MineSched —p 6 Review = | QPubhshandtompare
o ~ \

rgro sign’ I
(@ Template | Quickview | Sendto Surpac [l

Defaults Profiles Development types Naming conventions

@ Defaulttypes | Summarized -
Scenario specific fields MineSched sourced fields

MSV_ MineSched volume
OD Ore density

WD Waste density

DD Dilution density

RGL RG1:Resource grade 1

ol I ﬁ ¥
Global Project Losses and Biiiiions
parameters standards underbreaks

Edit mining modifying formulas

Mine design defaults

Mining modifying formulas

»

Template imported.

T YA I » Wime D

o Click on Global parameters.

% Advanced underground design V2 . TECHNICAL RELEASE VERSION 2.20.0 ST =
@~ | Template || Quickview| | SendtoSurpee [l G |9 supec | @ Scenarios massive

a ) N
5. Mine design criteria @Deslgn — ‘é Validation  —»

Defaults Profiles Developmenttypes MNaming conventions

: Defaulttypes [ Summarized -
Scenatio specific fields | MineSched sourced fields

WS MineSched volurme
QN (e densit,

Q Publish and compare

Global parameters

Dilutions Scheduling units | Yolume based -

Block Model Adjustment (BMa) 1

adel

PR

Global Project Losses and
parameters standards underbreaks

Edit mining modifying farmulas Mine Call Factor (MCF) 1

Mine design defaults

»

Mining modifying formulas

. Mining method

The Mining method remains unchanged because the template you have chosen defines a Massive
mining method.

. Geological Losses

For Geological losses (GL), choose Run of Mine.
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Mine Design Criteria Default parameters

Geological losses determines how the losses are applied, and where the losses are reported. If you plan
to mine through geological loss areas, the loss tonnes would report as part of your Run of Mine (ROM)
tonnages, at zero content and zero grade. If you have a geological loss of 10%, this means that 10% of
your resource would be mined at zero grade. The value for geological loss is supplied by the geologist to
account for unknown losses. Although these tonnes have modelled qualities or grades in the block model,
not enough information is available to model exactly where these unknown geological losses will occur
during mining. Please refer to your project geological documentation to get the full definition of geological
losses and how it was modelled for your project. This, and your mining method and infrastructure, will
imply how you will handle the losses.

In this case we assume that we will not be able to leave the geological loss areas as pillars underground
and that we will have to mine through it. So we select Run of mine. When the loss areas are mined we
do not lose any tonnages but, because it is mined at zero grade, we lose 10% of the content. As a result
there is a grade impact. If we had chosen Not mined, it would imply that we lose 10% of the tonnages
(left as pillars), and therefore lose 10% content. In that case there would be no effect on grade but 10%
lower tonnages.

. Scheduling units
For Scheduling units, choose Volume based.

The volumes reported in MineSched are the volumes referenced during the reporting section of this
project. All the formulae for ROM Stoping tonnes and content; ore development tonnes and content; and
waste tonnes are derived from the volumes as reported from MineSched.

. Block Model Adjustment
In this tutorial we assume no Block Model Adjustment (BMA) exists, and use a value of one.

Block Model Adjustment (BMA) is the constant value by which you want to adjust the block model
grade. If you know the block model grades are underestimated, you can use a BMA with a value of
greater than 1. If you know the block model grades are overestimated, use a BMA with a value of less
than 1. BMA only affects grade; it does not affect tonnages. You should use BMA only in very specific
circumstances, and based on specialist recommendations.

. Mine Call Factor
For this tutorial we assume that no Mine Call Factor (MCF) exists, and use values of one.

Mine Call Factor (MCF) is the ratio, expressed as a percentage, of the specific product at recovery,
accounted for in “recovery plus residue”, to the corresponding product “called for” on the mine’s
measuring and valuation methods. Normally MCF applies only to certain gold projects. This should
normally be less than 1, and is specific to your particular project.

Note: The application of an MCF as defined here implies that no tonnage is lost, only a metal content
loss, which implies a lower grade.

Project standards
1. Select Project standards.

2. In Waste density (not modelled) (SWD) and Dilution density (if not modelled) (SDD), select 0,
and then type 2.8.

3. In Resource grade, Type Au.
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Mine Design Criteria Default parameters

(Bl

2 Advanced underground design W2 ... TECHMICAL RELEASE VERSION 2.2.0.0
@~ [ Template | Quickview | Sendtosurpac. [l G | ® sumse @  scenarios massive

[ gl I L P
i ¥ o L [
| Filing s 5 Mine design criteria Design = ﬁ Validation = (r‘( \ MineSched i Review = | Publish and campare
/] &2 @ . (X ] X )
LN

iz J/, \ %

Defaults Profiles Development types Naming conventions

Default E d -
@ ot ypes [Summarize Project standards
Scenario specific fields MineSched sourced fislds
Ore density (not modelled) (SOD)

Waste density (not modelled) (WD) gg -

- Dilution density (f not modelled) (SDD) 55 -
A MEIE
Resource grads

Global Project Losses and Dilutions
parameters standards underbreaks Au

i
€ Edit mining medifying farmulas

G =

Mining modifying farmulas

»

| == ——— - —_—
2Winde...” = " 2 Micros... ~ (0§ Microsoft .. <@ =0k WEG N

) = T
w S EECEHSS T Windows o Cw Surpac oo | ae Windows

The block model contains a modelled density attribute. Therefore, the ore density (OD) is a source field
and you should reference that field in your MineSched setup. Source fields that exist in the block model

used by MineSched become part of your MineSched reports.
You will use a constant density in this project for the dedicated waste mining and for the dilutions.

Because these two fields (Waste density and Dilution density) do not exist in your block model, and
therefore do not exist in your MineSched reports, you use constant values for these densities.

Gold (Au) is the resource grade that you will modify into a ROM head grade during the planning process.
If you want to add additional resource grades, click the green plus icon, and type the name of the second
grade that you want to reference during the reporting process. Double-click the name of the resource

grade to change the name.

Losses and under breaks

In the Losses and underbreaks form, you define all the parameters that define the loss (in tonnages) in
terms of losses and underbreaks.

1. Select Losses and underbreaks.
2. Enter the parameters shown in the following image.
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Mine Design Criteria

Default parameters

(Bl

2 Advanced underground design W2 ... TECHMICAL RELEASE VERSION 2.2.0.0
@~ [ Template | Quickview | Sendtosurpac. [l G | ® sumse @  scenarios massive

- - e m— .

| Filing  — s Mine design criteris 5 = Design  — W Vslidation ("c J MineSched  —p Review —p | Publish and carnpare
) W @ . (X § X X

Lo -

=

A @B @

Defaults Profiles Development types Naming conventions

g

Defaulttypes | Summarized -

Scenario specific fields MineSched sourced fields

| MS¥ MineSched volume

Losses and underbreaks

Geological losses 01

Global Project Losses and Dilutions Stoping Hanging YWall Underbreak (SHU) 0 metres
parameters standards underbreaks
Stoping Foot Wall Underbreak (SFU) 0 Prietres
< Development Hanging Wall Underbreak (DHU) 005 metres
Edit mining modifying formulas
Developrment Fant Wall Underbreak (DFU) |q,ps| rretres

Mining modifying farmulas

»

J«@Bn0 HEG

NEES A  HO @ W Windows .. "% Surpac6.l.. | = Windows .. 2 Windo.. = @2 Micros.. ~ |0 Microsoft ..

Geological losses (GL)

Geological losses define the percentage of geological losses. They are defined as a fraction , not a
percentage. A geological loss factor of 0.1 is equivalent to a 10% geological loss.

Mining losses (ML)

Mining losses are applied as a tonnage and content loss. They are defined as a fraction, and
should be less than 1. A value of 0.05 implies that 5% of your resource is lost and does not form
part of your ROM tonnages and content. Mining losses do not affect grade.

Stoping Hanging Wall Underbreak (SHU) and Stoping Foot Wall Underbreak (SFU)

SHU and SFU are defined in metres. If you applied a value of 0.05, it implies that 5¢cm is left in the
hanging wall and 5¢cm is left in the footwall. A total 10cm of resources would be lost and not mined.
In this tutorial, we do not allow for any stoping underbreaks.

Development Hanging Wall Underbreak (DHU) and Development Foot Wall Underbreak
(DFU)

DHU and DFU are defined in metres. A value of 0.05 implies that 5cm is left in the hanging wall
and 5cm is left in the foot wall, at the ore development ends. A total of 10cm of resources is lost,

not mined.T

Dilutions
1.
2.

Select Dilutions.
Enter the parameters shown in the following image.
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Mine Design Criteria Default parameters

2 pdvanced underground design V2 ... TECHMICAL RELEASE VERSION 2.2.0.0 (=l =]
@~ [Template || Quickview [Sendtosupac [l G ® s | @ | scenario: massive

IE Fil Mine d teri Q Desi /va ti (%Tx(\ MineSched Re Publish and
iling 5. Mine design criteria esign alidation ¥ imeSehe e ublish and cormpare
iv) v =0 : 9
L i . X
v AN A ﬁ
N a
! JON |

Defaults Profiles Development types Naming conventions

@ Defautttypes [ Summarized -
Dilutions
Scenario specifi fields MineSched sourced fields

Stoping HY Overbreaks (SHO) 0.1 metres

Stoping FW Overbreaks (SF0) 0L metres

.

Stoping Dilution Grade (SDG)

Ay

‘ ‘J Development HW Overbreaks (DHG)
Glabal Project
parameters tandards

3

aap ‘

Developrent FW Overbreaks (DFG)

Development Dilution Grade (006) [ =
i
b ) Edit mining modifying formulas

Additional Dilution (Factor of Stoping Tonnes) (A0) 0.05

Cross Tramming (Factor of ROM) (CT) 0

Accept

Mining modifying formulas

»

e HRENCCEYO / R ipecen, al Windon = = TR Microsoft i@ Inbox - M | W@ 2 UL JB I R0% W 120

. Stoping HW Overbreaks (SHO), Stoping FW Overbreaks(SFO), and Stoping Dilution Grade (SDG)

SHO and SFO are defined in metres. If you apply 10cm overbreaks in the hanging wall and 10cm
overbreaks in the footwall, assign values of 0.1 in these two fields. The tonnes are then added to your
resource tonnes, and the tonnes are applied at the stoping dilution grade (SDG) that you specify.

In this tutorial, the dilution is applied at a zero grade. To apply the dilution at the resource grade, you
would select RG. Choosing RG will increase the overall resource. It would also imply that the dilution
material added to your ROM stream would not decrease the ROM head grade. Choose a constant SDG
of 0.

) Development HW Overbreaks (DHG), Development FW Overbreaks (DFO), and Development
Dilution Grade (DDG)

DHG and DFO are defined in metres. In these fields, you specify development overbreak dilutions for the
‘development end’ hanging wall and footwall (DHG and DFO).. is the DHG and DFO are usually applied
at a zero grade. Choose zero for all values for this tutorial.

) Additional Dilution (Factor of Stoping Tonnes) (AD)

AD is expressed as a percentage of the total stoping ROM tonnes. Use this factor if you want to add
additional dilution. In this tutorial you will add 5% additional dilution to your stoping by applying a factor of
0.05. The factor is applied only to stoping. You can use AD to cater for the dilutions associated with the

gulley.

You could also use this factor to cater for shortfall/excess or tramming width, depending on the level of
detail applied to the schedule, and the requirements of the specific project. Tonnage discrepancy is the
difference between the tonnage hoisted as ore, as calculated by the surveyor, and the tonnage
accounted for by the plant measuring methods. It is expressed as a percentage of the tonnage hoisted as
ore. The discrepancy is known as a shortfall when the tonnage calculated by the surveyors is less than
the tonnage accounted for in the plant. The discrepancy is known as an excess when the tonnage
calculated by the surveyors is greater that the tonnage accounted for at the plant.

Tramming width (TW) is a calculated width that expresses the relationship between a specific reef
excavated and the relevant total tonnes trammed from underground sources. This implies that if the
tramming width, applied as AD in AUD, is 0.1, then an additional 10% of waste is trammed as ore and
becomes part of your ROM reserve. The factor is applied to stoping only. This factor is usually not used if
a comprehensive design is done.

Page 17 of 70



Mine Design Criteria Default parameters

Note: The additional waste that is trammed as ore is counted in addition to the other sources of waste
material already defined in AUD. As a result the definition of tramming width as defined here is not a full
and traditional tramming width definition. Cross Tramming (Factor of ROM) (CT).

This factor allows for waste that was supposed to be trammed to waste but that has been incorrectly
trammed to and ore stream. If your ROM tonnages are increased by 2% due to cross tramming, then you
would use a CT factor of 0.02. Please note that, at this stage, no waste development reduction is allowed
for. In this tutorial we do not allow for cross tramming, so you enter in the CT field.

Formulae

The mine design criteria and mining-related modifying factors that you select at this stage determine the
various source fields that you use for input during the MineSched scheduling. The selected source fields

are listed in the MineSched sourced fields tab. Mining-related modifying factors allow different formulae
for waste tonnes, stoping ROM tonnes, development ROM tonnes, and stoping and development content
(for each resource grade). These factors determine a diluted and modified ROM head grade or plant feed
grade.

There are two ways of applying formulae: summarised and detailed. At this stage, the summarised
formulae are approximated but you can modify them in several ways. The detailed formulae are more
systematically applied but you cannot modify them. To understand the differences between the formulae,
you can choose Detailed.

Detailed
1. In the Default types list, choose Detailed, and then click View advanced formulas.

Advanced underground design (2.2.14.0)
W~ Template Quickview Send to Surpac . .@, @ Surpac | @) | Scenario: rv

2 Mine design criteria : E@ Design

o O

Defaults Profiles Developmenttypes Naming conventions

@ Default types [Detailed 'J o
Scenario specific fields

)i @ Filing
-;/’:E. /‘

=

7 D . .
Global Project Losses and Dilutions
parameters standards underbreaks
)
- View advanced formulas 9
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Mine Design Criteria Default parameters

-

Advanced formulas
- - - + +
RTID GLT MLT UET QBT SDT
ROM Stoping tonnes Click the variables to see the sub-formulas w

! ! et ! .

The detailed formulae allow for the following modification methodology for ROM tonnes:

ROM tonnes = Resource tonnes in design (RTID) - geological loss tonnes
(GLT) - mining loss tonnes (MLT) - underbreak tonnes (UBT) + overbreak
tonnes (OBT) + stoping dilution tonnes (SDT).

For ROM stoping tonnes in this project, this formula is applied as:

ROM stoping tonnes = RTID - MLT - Stoping UBT + Stoping OBT + Stoping
SDT.

Geological losses (GLT) are not applied in this project because we defined in the global
parameters that geological losses are mined through, and reported to, ROM material based on our
current project.

2. In the lower left, click RTID.

Squares displayed in green indicate that there is another level of detail that you can view if you
click the square. Grey squares indicate that there is no more detail available.

3. Click on Stoping Overbreak tonnes to see the relevant formula that determines how these
dilution tonnages are calculated.

(# Advanced underground design (2.2.14.0) [=E=]=]
- ) RS I W |3 oo (© s

—_— %Dslgn — @\hlldﬁlmn — @ MineSched = ‘_JQ Review  =—f
g

Default types | Detailed
) ) ) . . -
RTID GLT MLT UBT 0BT SDT
L

Rl

Defaults Profiles Development types Naming conventiq

o J. b L ROM Stoping tonnes - Click the variables to see the sub-formulas
S
% -
Global Project
-g parameters standards - - + +
% RTID MLT SUBT SOBT 55DT
i} . i
g O View advanced fol
£
= Profile height Lmdasy

! not modelled

RTID GLT MLT PH S0D
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Mine Design Criteria Default parameters

4. Choose ROM Stoping content from the drop-down list, and click Stoping Overbreak tonnes or
Stoping dilution tonnes to see how it is determined.

RTID, GLT and MLT can display more detail. Click on the options to become familar with the
formulae for the different mining values.

=& =]

% Advanced underground design V2 .. TECHNICAL RELEASE VERSION 2.2.0.0
@~ | Template | Quickview | Sendtosurpac. [l G 19 supsc @  scenarics massive

— — . P
| Filing 5. Mine design criteria = Design Q'Vawmn ("4 \ MineSched T Review Publish and compare
/] &2 H NS X

Defaults Profiles Developmenttypes Maming conventions

Defauittypes [Detailed M
[| Advanced formutas
Resource in Geological loss Mining loss Underbreak Overbreak Stoping dilution
design tonnes tonnes tonnes tonnes tonnes
- - ¥ +
RTID T MLT UET 0BT T
[ROM Staping content - Click the variables to see the sub-formulas
Resource ) Stoping Stoping
tannes in ttagred o i o Undlerbreak .| Resource graste L R
{ design - - - tonnes ) L § tonnes g )
RTID GLT MLT SUBT RG 0BT 6
MineSched Ore density (if
volurne = | not modelled)
MV o0

5. Click the green check mark to close the Advanced formulas window.

Summarised

1. From the Default types list, choose Summarised.

2. Click the Edit mining modifying formulas button.

3. Choose ROM stoping tonnes from the drop-down list.

Formulae exist for ROM stoping tonnes, ROM stoping content, ROM ore development tonnes, ROM ore
development content and waste development tonnes.

Note: The content is used to ensure accurate weighted average estimations of grade per scheduled
period. The content is defined by the tonnage per development type (or grouped development type) per
period and is a product of the grade and tonnage per scheduled period. The sum of the modified content
divided by the sum of the modified tonnes per period is used to determine the grade for those elements
for the period in question. Content is not reported in the tonnage and grade profiles but used only to
determine the relevant element grade for each period.
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When you select an item from the list, its formula is displayed in the Drag and drop section. Move the
pointer over each variable in the formula to see a ToolTip that shows the variable name.

ROM Stoping tonnes s Drag and drop [

( MSVy / PH ) * ( ( PH - SHU, - SFU, ) * SOD, + ( SHO,, +

[ Stoping foot wall underbreak [SFU] }

If the value at this stage is assigned as a constant, it is displayed in subscript. If the field is a source field
(sourced from your MineSched schedule block model report), a “$” character is displayed in the subscript.
You can modify all of these formulae by dragging variables from the section at the top of the form to the
formula in the lower part of the form. Variables are grouped under the following tabs:

. Tonnes and content losses/gains

. Dilutions

. Sourced fields

. Project standards

. Content gains/losses and user defined
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2 Advanced underground design W2 ... TECHMICAL RELEASE VERSION 2.2.0.0 o |[eP ][
@~ [ Template | Quickview | Sendtosurpac. [l G | ® sumse @  scenarios massive

T - (%) A .
| Filing 5. Mine design criteria Design Validation (II/_r( L MineSched Rewiew i Publish and campare
/] V< @V s N X |
LA & e
~— =
¥»o ®

Defaults Profiles Development types  haming conventions
User defined
Tannes and content losses / gains | Dilutions | Saurced fields | Project standards | Content lasses / gains | User definest :I

Geological losses [GLIg,1
Mining losses [ML .05

[ Stoping hanging wall underbreak [SHUI g |

Stoping foot wall underbreak [SFU]g

| Development hanging wall underbreak (DHU] g ps |

L

[ Development faat wall underbreak [BFU] g g5 |

B
[ROM Stoping tonnes - (g v i Clear Formula | [ Default Formuls
[ M3, / PH ] * [ [ PH st = | seus ol =0 oo |- B ol stos | A srons okl soosa ol ol o - s Bl ol od e ok = ok o - ) 2o |

(MSV#PH) ™ ((PH - SHU - SFU)* SOD + ( SHO + SFO)*SOD)*(1- ML) * (1 + CT)* (1 +AD)

Formula status - [0

w LR EDCEHOO W Windows . o® Surpac 6.1, | & Windows 2Windo.. = (0 2 Micros.. ~ (0§ Microsoft ..

Default formulae are based on the settings that you have specified. The formulae deliver ROM tonnes,
and content for stoping and development, to use to calculate a diluted head grade. Waste development
tonnes are also defined and estimated.

You can modify any of the formulae to enable project, regional, and mineral-specific application of mining-
related modifying factors and philosophies.

Formulae must be valid before you can apply and close the form. Alternatively you can revert back to the
default formulae.

[# Note: The PH variable represents profile height.

By modifying the formulae, you create the eventual mineral inventory or reserve from the resource.

A
<1:(V:Zl> Massive_tutorial_1.upj

Adding profiles

You can design development profiles in Surpac and reference them in AUD. This function fills the d3 and
d4 description fields, creates a string file profile, and references it for use in MineSched. Alternatively, you
can design the profile in AUD. For this tutorial you will design a haulage and dropraise profile.

There are three types of profile base designs that you can create: a circle, an arch, and a square profile.
After you have changed the profile design parameters and dropped the profile onto the grid graphics
space, you can edit the profile by adding, deleting, or moving points, and you can move the X=0, Y=0
reference point.

1. Select Profiles.
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=3 Importing or creating profile definitions h — ICI

Drag and drop -/./.—k.\- [Defined area |
; _ . .
=~
L ]
5
= L8
E y \\‘ //
o
2 w
|z Lo _oipn |8 |9e[Qmer R @HE|xr:
2. To design the circle ‘dropraise’ with a radius of 1.4m, change the default value in the circle button

to 1.4. Leave the 0.5 arc length unchanged.

05

14

3. Drag the circle onto the grid on the right.

WG o5 @ scenaiio:massive

¥ o

Defaults Profiles Development types Naming c

o

3
- ‘ // \
3

_cabpn | & |9 G|H¥F ® (3@ x: 19507 1071

+—>
m

Profiles
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A circle is displayed, and also some orange construction lines. The purpose of the construction
lines is to determine the height and width with which to fill the d3 and d4 fields in Surpac. The d3
and d4 fields are then used in MineSched to reference the height and width.

Next you will modify the construction line to get a representative profile area relative to the exact
circle area.

4, Click the orange Click here for polygon area box, to calculate the circle area.
The area should be 6.029m? relative to the 7.84m? currently defined by the construction lines.

5. Click the Move construction lines icon.

Gricli]' L e H i‘}-ﬁ M 2 @ x:-462Y:-1.965

6. Drag the construction lines until the orange boxes change to green.

The text boxes become green when the area of the circle is within a 10% variance of the area of the
construction line box.

[ Click here for polygon area | |6.029

$ 9 6312

Gricl'{' L 3 e %Hs‘}-ﬁ M2 F x:1.7917:1.5%

7. Click the profile name and rename it from ‘circle1’ to ‘dropraise’.

Page 24 of 70



Mine Design Criteria Adding profiles

efaults Profiles Development types Marming conver

o

=

files

Next you will design an arch type ‘haulage’ profile.

8. Beside the Arch icon, change the height to 3.
9. Drag the Arch icon onto the grid on the right.

s

10. Increase the Grid increments to 0.2.

Uaridﬁﬁp e
ro—

11. Change the profile name from ‘arch1’ to ‘haulage’.

Profiles
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Mine Design Criteria Adding development types

Again you should fit construction lines to ensure that the development type area from the d3 and
d4 fields in MineSched give the same area as derived from the actual string profile.

12.  Move the top construction line downwards.

[ Click here for polygon area | |18.221

18.265

s T F a
P 2
% d
o o
o 0
P 0
¢ s PN

A
<KVZZ> Massive_tutorial_2.upj

Adding development types

1. Select Development types.

[ Note: Several profiles and development types are already listed. These were part of the Massive template you
used at the start of the project.

Advanced underground design (2.214.0) =8 =R
= Template Quickview Send to Surpac . . @ W Surpac @ Scenario: massive

J’_& Filing = nmnedsigncmeria — 5Design — ﬁ:\c’alidatim —_ {Q@ s s Q -
¥ ©

Defaults Profiles Developmenttypes MNaming conventions

Create at least one profile definition.
Development types in use cannot be changed to other types or deleted

Current d 1! it types Details

Development type Profile Waste/Ore Stoping/Development

footwalldrift mechdevsirike Waste Development T i

ype orepass

] slotraise convslot Ore Development Profile
'}
e
-a‘ accessdrift mechdevaccess Waste Development Ore @ Waste
'E drawpoint drawpoint Waste Development
E decline mechdevdecline Waste Development @) i @ D
o stope opensiope Ore Stoping
=
§
=]

< m 2

[ New type I [accmdnﬁ v]

Scenario milestone saved.
Scenario milestone saved.
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In this tutorial, you will delete the ‘orepass’ development type and replace it with a new
development type using the ‘dropraise’ profile you created earlier.

2. In the Current development types area, click the ‘orepass’ development type, then click the red
cross at the bottom of the screen.

Current development types

Development type Profile Waste/Ore Stoping/Development
footwalldrift mechdevstirike Waste Development
oredrift mechdevore Ore Development
slotraise convslot Ore Development
orepass orepass Waste Development
accessdrift mechdevaccess Waste Development
drawpoint drawpoint Waste Development
decline mechdevdecline Waste Development
stope openstope Ore Stoping
< m o )
[ New type l laccessdrift vJ &q h‘
3. Click the New type list, and select orepass.
Mew type ] ’Drepass ﬂ
4, Click the green cross plus to add the development type to the list.

The orepass development type is added to the list of development types.

Current development types

Development type Profile Waste/Ore Stoping/Development
footwalldrift mechdevstrike Waste Development
oredrift mechdevore Ore Development
slotraise convslot Ore Development
accessdrift mechdevaccess Waste Development
drawpoint drawpoint Waste Development

decline mechdevdecline Waste Development

stope openstope Ore Stoping

orepass orepass Waste Development

1.
New type ] [orepass ']

5. In the Details area, click the Profile list, and select dropraise.
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Details

Type orepass

Profile [dmplaise - ]

convslot

» haulage

" Stopir mechdevaccess
mechdevdecline
mechdevore
mechdevstrike
openstope
orepass

The formulae you defined earlier are applied to each development type based on the classification
in Development types.

6. Click Waste and Development.
Details
Type orepass
Prof"e [ drop'aise v ]
| Ore @ Waste
() Stoping © Development

WA
<(_)>Massive tutorial 3.upj
32f Hassve o S

Setting up the Naming Conventions

1. Select Naming conventions, and then click Vertical classification to create user levels.
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" Advanced underground design (2.2.14.0)
i\~ Template Quickview Sendto Surpac . .@ ® Surpac @ Scenario: massive

,.—.-—" ﬁ__'s\ 2 -
[’é Filing  ==f» Iﬁl:thﬂ'_plcﬂuia — Design  =—f» @Vﬂlidation — @ MineSched  ==»
2 / —
; /’_‘\ ]
IO\

Defaults Profiles Develepment types Maming conventions

| Available components |
© o
naming
‘convention
Horizontal classification
(5]
c
o)
e}
c
]
>
c
=]
7
o
E
E Il cevwstion
= B Area
Drag and drop
|Dﬁﬂq:l|nllype|ﬂﬂ)mmnlpu’lkuﬂqmﬂll“m| B
Scenario milestone saved.
orepass removed successfully!
Scenarie milestone saved.
2. Create the user levels shown in the following image.
a. Click the green plus icon to add a new level.
b. Click the green check mark to save the changes when you have added all the levels.

Create user levels

Mame levels

level3

-105

leveld

©
«]
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3. Click Horizontal classification.

- Elevation
- Area

Drag and drop

4. Change the name to areas, and click From Surpac to import the area_definition.str string from
Surpac.

Create user areas

Mame areas] From Surpac

I

Send to AUD?2

Load a string file that
defines the area's from a
plane view!

o) "

5. In Surpac, open area_definition.str.

Area_definition.str is stored in the folder that contains the Massive data set.
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6. Click the green check mark.
The string is displayed in the Create user areas window.

Tip: You can click the black and white icon to change from a black to a white background. You might do so if
you have a black or white string that you want to view.

Create user areas

Mame areas

Background
areasl
areas?
areas3
areasd

areash

OO

I

7. Change the names of each area to blkO0, blk1, blk2, blk3, blk4, and blk5 respectively
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-

Create user areas

Mame areas

[] blko
[ bt
B b
[] b3
[] bk
B o

@k

8. Click the green check mark to save the changes.

Any current segment, any segments that are imported, designed manually or with automated tools
later in the process are classified as one of blk1 to blk5, depending on the X, Y coordinates of the
first point of the segment. If the first point is outside all the closed polygons, the blkO background
value is assigned.

9. If the naming convention order is different from the following illustration, drag nodes from the
Available Components section to match, and click Reapply naming convention to set the new
naming convention.

areas. Development type| Auto increment per development type

vA _ _ .
<}><V:Zl> Massive_tutorial_4.upj
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Setting up the Design

Adding a Start String from Surpac (Manual Design)

1. In Surpac, reset Graphics, and open the string file sample_ramp2.str.

(@)

L

2. In AUD, click Design.

3. Select Manual, then click Grab data from Surpac.

Send to AUD?2

Load a string file that
contains your
medifications and new
segments!

M L

Note: You have already opened the string in Surpac.
4, Click the green tick in the Send to AUD2 message.
The string is loaded to AUD.
5. Change the development types for this imported string as follows, and click Affect changes.
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Adding a Start String from Surpac (Manual Design)

String Development type

2 decline
5 accessdrift
16 footwalldrift
G'a"s::;::“'“‘ Affect changes Legend
String  Action Segments Development type
2 MNew Accept v |24 decline b
5 MNew Accept |[* |15 accessdrift -
Accept |+ footwalldrift -
]
6. After processing is completed, click Quick view to display your design.
I .
L\
2 @
7. Click the magnifying glass icon and click on several of the segments to see the naming convention

that has been applied.
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=R
@]

X:10926,059 ¥:5376.24 Z:-29873 | blk5_levell_accessdrift_3
+

| MO
+ 1

The action of using the magnifying glass icon is called ‘querying’ the design.

A
<KV:ZI> Massive_tutorial_5.upj

Adding to your design (Automatic Design)

Design charts consist of one or more nodes that each describe a design logic that has to be applied to
your design at that stage. You can draw segments, curves or connect a range of segments.

1. Click Auto to start designing charts.
2. Right-click in the grey area on the left, and click New.

o

Advanced underground design (2.2.14.0)
= Template Quickview Send to Surpac I

J Filing =
LN

Manual Auto  Decline design

Activate
oy [

.. Mine desic
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Advanced underground design (2.2.14.0) EI@

‘)= Template Quickview Send to Surpac . .@ W Surpac @ Scenario: massive

J éFling — Mnede;igncriteria —_— 50&'@n —_— g\ialidat\on — {‘@ MineSched = .@ Review

Manual Aute Decline design

Activate me with a click and then the next selected node will be a top nede

mn

Automatic design

Adding segments to design file for string:16
Process completed.
Scenario milestone saved.

First you will design the ore-handling system. This includes drawpoints from the access drives and
ore passes that connect the drawpoints.

3. Right-click the chart name, and select Edit name.

Advanced underground design (2.2.14.0)
L= Template Quickview Sendto 5L

J Filing ==
LN

Manual Auto Decline design
2%, ded A
Delete h-'

4, Rename the chart to orehandlingsystem.

Please specify the design chart name

orehandlingsystem

5. Click the Activate me ... bar to make it orange.
The next node you add will be a top node.

6. Click the draw line node at the bottom to add a ‘draw line’ node.
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Adding to your design (Automatic Design)

Advanced underground design (2.2.14.0)

J Filing —»
L2/

7O &

Manual Auto  Decline design

)+ Template Quickview Send to Surpac . . @ ®su

.. Mine design criteria = g

Activate me with a clicl

54 orehandiigl]

Automatic design

Advanced underground design (2.214.0)

7O O

Manual Auto  Decline design

‘= Template Quickview Send to Surpac . .@ W Surpac @ Scenario: massive

J é Filing == % Mine design criteria = U Design QValidation —_— {q@ MineSched =i . Moy =
.9 é‘ €3
o

[E=H EEN 55X

5, orchandiigl]

Activate me with a click and then the next selected node will be a top node

Automatic design

.

Node properties ‘ Segments to af‘fact‘

Devtype |footwalldrift -

i| | Drawing type

= 0 Absolute 7

Distance 0.1 Draw 1 Times

Metres From First Point 0.1

m

© @0

o

Because this is a top node, you should state which segments, in the current design, this design

action will affect.

7. Click the Segments to affect tab on the right.
8. In the drop-down list, select accessdrift.
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Mode prﬂpertie;| Segments to affect |

Dev type (manually imported] [accessdrift s
¥ o g

¥ 1 10

] 2 11

] 3 12

Fig 13

] 5 14

¥ &

| 7

¥ &

All Mone

Dev type [auto generated) -

9. Click All.
This design action will apply to all segments that are designed as access drifts.

10. Click Quick view and query your design to make sure you understand which elements are
classified as access drifts.

i o

=[O ]uES)
»

H:10949.,059 ¥:5376.24 Z:-29758 | blkS_levell_accessdrift_3
1+

“ d°
3

There are 15 access drifts and 3 per level.

The following image shows the access drifts for level 0. Three access drifts were designed
manually in this tutorial to allow for the turning radius into the footwall drifts. The dotted line
indicates the grid intersection points where these draw points are to be designed. It is not important
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that you specify all the ‘access drifts’ in this case because only the access drifts that intersect the
grid line would be affected. For this project, you would check the boxes for accessdrifts; 0,3,6,9,12.

* accessdrift 1

* accessdrift 0

11. Close the Quick view window.
12. Select the Node properties tab.
13. Inthe Dev type list, select drawpoint.

Mode properties | Segments to affect|

Dev type [drawpnint o
Drawing type
Every x metres v] 1
i |
! Length
L=l Bearil
= 0 [Absnlute -

T Dip

0

Draw 1 Times

-~ Mletres From First Point 0.1

14. Inthe Drawing type list, select On grid.
15. Change the Length to 30, and change the Dip to 0.286.
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Mode properties | Segments to affect -

Dev type |drawpoint -

Drawing type

On grid - II

. Length |

| Eeari P
| 0 |Absn|ute -
ll V Dip
0.286
Action 59
Grid [7] (@] | M| My
DT il

Draw points will be created on intersections of the dp_grid.str and any accessdrift. Draw points
are created in a northern direction at a gradient of 1:200 and a length of 30m.

16. In Surpac, open dp_grid.str .

& Surpacks- P paciGe. (ProfileAUD) == R ==
File Edit Create Display View Planes Inquire Filetools Survey Database Surfaces Soids Block model Design Plotting Customise Help
A =1 BT 12 12 ) A et > Yy 7]
CigEEw  BrEd L ER - Pio Mg LEND YL A ofF - F - B
Planes & B X Navigator Preview| @ B %
BEEIEEEICE =
— R — 5-00 AUD -
A 100000 | W 100000 | 3 [ ][28) -1 Database
— E—— 3] Help
* b - ProflesData
& @11 SourceData
-0 500 Tutorials
£ Massive
I area_definition.str
[ AUD massive example levals.:
s
W gridt str
W gridz2.str =
-l grid3.str
-l gridd.str
[ massive1.minesched_dev
[ Massive_71.minesched
[ massive_tutorial_1.upj
[ massive_tutorial_2.upj
[ massive_tutorial_3.upj
[ massive_tutoria_d.upj
[ massive_tutoria_S.upj
- [ massive_tutorial_6.upj
[ massive_tutorial_tb.upi
[ massive_tutorial_7.upj -
« il »
(3 Mavigator Legend
Propertiss 5 R x
&l Details
Path C:\Users|Public|
Filename Massive
Extension
Sizz
Modiied
(Name)
(Description)
@? Properties | 3% Tool properties
Layers New| g B x| —_—€Y—YS—€—_—__—_—s|i i i i 6
DL DS o SVAISL 1113, SEC g U A 2 D
(=% main graphics layer Z-Buffering is available in hardware, Setting default to Hardware Z .
o _ Gouraud shading is avalable in hardware. You should be able to get good performance using Gauraud shading.
(1=l dp_grid.str Phong shading is available in hardware. You should be able ko get gaod performance using Phong shading.
Netorklicence successfuly issusd from ssim server:port “sutobuili2, gemeomsoftware privi 1234"
Changed working directory to c \és. i
Pracessing dp_grid. str
Drawing commencing - Please wait
TOGGLE VIEW SETTINGS
Y 5397.825 3¢ 11084.111 Z 0.000 str =1[0.000%| 30 | Plan | Dynamic
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Setting up the Design Adding to your design (Automatic Design)

17.

18.

19.
20.
21.

22,

In AUD, click Grab grid from Surpac M .

o

Action 59
Grid ||
DTM | Grab grid from Surpac

Click the green check mark.

)

Click Preview the stored grid ‘—l to view the file loaded from Surpac.
Close the preview.

Click the blue Execute the current flowchart button.

800

Click Quick view to see the five drawpoints.

Next you will design the ore passes using the connect function, where you connect the ends on the
drawpoints with each other. The connect function defines a search pyramid and will connect the
ends of drawpoints with each other if the apex of the cone is at the ‘from’ development type and the
‘to’ development type is within the space of the search pyramid.
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Setting up the Design Adding to your design (Automatic Design)

2 Advanced underground design W2 ... TECHMICAL RELEASE VERSION 2.2.0.0 o |[eP ][
©- [Tempiate || Quickview |[Sendtosupae [l @ ® swpsc | @ | scenavior massive

.

™ = o
I Mine design criteria Design .@'\/ahdatmn (l‘ o MineSched Rewieur L Publish and campare
v ] : N

Auto

Manwual

Enabled Warianee
&

20

I

Hode properties | Segments to affect|

Devtype | drawpoint -

Drawing type

Length 40

L Absolute -
L oip

Bearing o
0.286

¥:10932.388 Y:5426.24 Z:-80.815  blk3_level?_drawpoint 2 Ation 56

+
q.‘:) Grid @

O [0

E‘ Tabula

23. Close the Quick view window.
24.  Click the drawpoint node to indicate that the ‘connect’ is applied after the drawpoint.
25.  Click the connect node at the bottom of the AUD window.

Advanced underground design (2.2.14.0)
S o= P -
)~ Template Quickview Sendto Surpac . . & | @ Surpac | (@) | Scenario: massive

l 9
J| @ Filing 3 @Mine design criteria ‘Dsign 3 Validation
: -
LN E 4
7O &
Manual Auto  Decline design

gu oreham' X
Activate me with a click and then the next selected node will be a top node

oy

P

Warning: avoided creating a duplicate segment of development type: drawpoint
Processing of nodes completed.
Scenario milestone saved.

Page 42 of 70



Setting up the Design Adding to your design (Automatic Design)

26. Inthe Dev type list, select orepass.

Node properties o

27. Inthe search pyramid parameters, type Variance: 20, Length: 40, Dip: -70, and Bearing: 0.

Node properties

Devtype Iﬂﬁul

Action 60

From | i ] All l l
To (imi—| | |

28. Make sure that the Node properties are set to connect from drawpoint end to drawpoint end.

29. Click Undo a flowchart execution to return your design to the state it was in before any
drawpoints were designed.
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Setting up the Design Creating orebodyaccess design chart

9e0

30. Click Execute the current flow chart.

A temporary view is displayed for a moment, which shows each of the drawpoints and ore passes
you are designing.

31. Click Quick view to see the design additions.

The four ore passes have been created.

i "

#11052.526 ¥:5421.04 20 | blkS_leveld_footwalldrift 13

*
= [2

A
<ZCV:Z> Massive_tutorial_6.upj

Creating orebodyaccess design chart

1. Create a new design chart, and call it orebodyaccess.
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Setting up the Design Creating orebodyaccess design chart

a ko

2 Advanced underground design W2 ... TECHMICAL RELEASE VERSION 2.2.0.0 o |[eP ][
@~ [ Template | Quickview | Sendtosurpac. [l G | ® sumse @  scenarios massive

] - fﬂ Py
Mine design criteria  ——pe Des\gn — Vol Validation %Mme&ched — e Review — | g Publish and corpare
=) ! " \ N
O = ~ \ At

| éﬁhng — '
LA E

D O

Manua\ Auto Decline design

Activate me with a click and then the next selected node will be a top node

Please specify the design chart name

©

archodyaceess

s DR EBS L EUO Surpac6l.. v T TebularD..

Next you will add several 4 draw ‘line nodes’ where you would design ‘ore drifts’ up to 5m past the
solid ore body.

Click the ‘Activate me...’ bar to indicate a top node.

Click the Draw line node at the bottom.

Click the top tab to indicate another top node and click on the Draw line node at the bottom.
Create four of these nodes as shown in the following image.

Advanced underground design (2.2.14.0) =R
@~ Template || Quickview [SendtoSupac (il @ ® supac @ | cument scensrio: massive

| éﬁhng e | TE0 e Mine design criteria e 'Dmgn — Vahdamn —_ ({f“@ MineSched — | L Review —b
L Lo

Decline design
orehandlioal] Node properties | Segments to affect | 2
@ Activate me with a click and then the next selected node will be a top node
Devtype |footwalldrift -
5, orebodyacal

’ || Drawing type
|
% £ ¢l

Manual  Auto

>

w
g
w

U Absolute b

o’
" Distance 0.1 Draw 1 Times

z
#" Metres From First Point 0.1

Action 68

‘ i o] O™ O

Note: avoided creating a duplicate segment of development type: orepass
Processing of nodes compl
Scenaric milestone saved.
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Setting up the Design Creating orebodyaccess design chart

You will now specify several 4 ‘ore drifts’, each with a different absolute bearing, grid reference
string file, and DTM intersection ore body file as shown in the following table:

NODE BEARING BLK NUMBER | GRID FILE ORE BODY FILE
1 33 1 gridl.str ore_bodyl.dtm
2 90 2 grid2.str ore_body2.dtm
3 48 3 grid3.str ore_body3.dtm
4 86 4 grid4.str ore_body4.dtm
6. Select the first created node.
7. Select the Segments to affect tab.

8. Click the Dev types list, select footwalldrift, and then click All.

You can select all the footwall drifts because ore drifts will only be designed where the grid files
intersect the footwall drifts.

[==]=]
I@ W Surpac .@. Current scenario: massive

= ) P
Design ‘@"u‘alidation (‘1‘@ MineSched Review
I L] Mo

41

»

Node properties | Segments to affect | =

Dev type (manually imported) [footwalldrift -

V] 1 [¥] 10
J O V] 2 W] 11

[¥] 12
V] 13
[#] 14

ne with a click and then the next selected node will be a top node

w

EEEEEE

m

Dev type [auto generated} | drawpoint "]

9. Select Node properties.
10. Click the Dev type list, and select oredrift.
11. Change Drawing type to On grid, and absolute bearing to 33.
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Setting up the Design Creating orebodyaccess design chart

C=JE=TrE=]

I@ ® Surpac @ Current scenario: massive

- ¥ A
—_— Design @Valldatlon — (ﬁ\t@ MineSched == Review  s=—fio
£ . ‘ — ~

Node properties | Segments to affect| ol

1e with a click and then the next selected node will be a top node
Dev type |oredrift -

r 3 Drawing type
[
! ) J

EBeari
S 33 Absolute 7
L pip

]

m

Action 61

Grid = ?‘

12.  Click Grab grid from Surpac .

13.  In Surpac, open the string grid file for block 1, grid1.str..

L

14. Click the green check mark.

Next you will specify that you need a solid intersection 5m past the last intersection. This is to
ensure that the ore drift has been developed until a full waste intersection has been found through

the ore body.

Page 47 of 70



Setting up the Design Creating orebodyaccess design chart

15. Select DTM.

Action 61
arid [7] (@)
DT [E

16. Select After, and type 5 into the field to the right.

@ Before | After 0

) Before @ After 5

17. Select Last.

18. Click Grab dtm from Surpac .

Next you will specify the DTM to intersect with.

19. In Surpac, open ore_bodyl.dtm.
20. Click the green check mark.

L

21. Now fill the other three nodes with values. For each node:

Select the node.

Click Node properties.

Click the Dev type list, and select oredrift.
Click Segments to affect.

Click the Dev type list, and select footwalldrift.

PoooTp
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Setting up the Design

Creating orebodyaccess design chart

Click All

Select Node properties.

Click the Drawing type list, and select On grid.

In the Bearing field, type the value given in the following table.
Click Grab grid from Surpac.

In Surpac, open the grid file given in the following table.
In AUD, select the green check mark.

Select DTM.

Select After, and type 5 in the field to the right.

Select Last.

Click Grab dtm from Surpac.

In Surpac, open the dtm given in the following table.
Click the green check mark.

~evos3z—ATTSQ@™

The following table shows the parameters for the 2" 3rd, and 4™ node.

NODE BEARING BLK NUMBER GRID FILE ORE BODY FILE
2 90 2 grid2.str ore_body2.dtm
3 48 3 grid3.str ore_body3.dtm
4 86 4 grid4.str ore_body4.dtm

Node properties | Segments to affect |

wctivate me with a click and then the next selected node will be a top node

Dev type (manually imported) [footwalldrift -

| [¥] o V] e
1 ¥ 10
] 2 ] 11
¥ 3 ] 12
] 4 V] 13
¥ s ] 14
¥ 6
¥ 7
¥ 8

Node properties | Segments to affectl

Activate me with a click and then the next selected node will be a top node

Gev type ’oredrift

1)

f C | # Drawing type
(
o ) ~ " ] 2

Action 65

Grid

DTM
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Setting up the Design Creating orebodyaccess design chart

¥

L.

A
<Z:V:Zl> Massive_tutorial_6b.upj

22. Click Execute the current flow chart.

The design is displayed, each design action is implemented sequentially, and then the main AUD
window is made active again.

. Advanced underground design (2.2.14.0) ==

@ orehandli.
orebodyaci

Automatic design

+
"&"E'.‘

L S T
000

A
<Z:V:Zl> Massive_tutorial_7.upj
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Setting up the Design Designing the open stopes

Designing the open stopes

Next you will design the open stopes from the end of the ore drifts back to the last ore body intersection.

1. Select the first oredrift node.
2. Click on the Draw line node at the bottom.

The new node appears below the first oredrift.

oreh andli..‘
g_lh -:brebodg,rac‘

Activate me with a click and then the next selected node will be a top node

3. Change Dev type, Drawing type, Distance, Bearing, bearing type, and Dip, as shown in the
following image, select the DTM check box, and select Last.

Mode properties |
sth a click and then the next selected node will be a top node
Dev type |stope -
Drawing type
[1( metres from end v]
t
\
|
|
I, istance O
1
Beari
N
1 Dip
0
Adtion 63 @ Before () After
oy ,r*@’*
[ | First Iﬂl

4. Click Grab dtm from Surpac.
5. In Surpac, open ore_bodyl.dtm.
[# Note: Make sure the bearing is Relative.

6. Right-click on the stope node, and select Copy single.
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Setting up the Design Designing the open stopes

) [

-
]

g G Delete

Copy
Paste

Copy single

7. Click on the second ore drift node, right-click, and paste.

-

8. Click Grab dtm from Surpac.
9. In Surpac, open ore_body2.dtm.

L.

10. Paste stopes to the two remaining oredrift nodes, click Grab dtm from Surpac, and, in Surpac,
open ore_body3.dtm and ore_body4.dtm respectively.

If you do not change the DTM for the nodes, no intersections will be found.

A
<'Z:V1> Massive_tutorial_8.upj
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Setting up the Design

Designing the open stopes

Your design chart should now appear as shown in the following image.

\ctivate me with a click and then the next selected node will be a top node

Node properties |

Devtype |stope -
Drawing type
‘e 's" ‘e '

istance 0
Beari
— - 180
1 Dip
0
Action 73 @ Before (| After 0

V<D
DTM ,,y——\—'%*
11.

) First @ Last
Click Execute the current flowchart.

A
<Z:V1> Massive_tutorial_8b.upj
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Validation Designing the open stopes

Validation

1. Select Validation to animate the automated precedence and report on design cleaning

requirements.
[# Note: The Design Clean process might identify some points as very close. You can ignore the issue of very
close points for this design.

Automatic precedence animation Design clean  Mineral inventory

Step: 20 metres Speed

{au]

Validation

Warning: there are duplicate points in the snimation. This may cause problems with the animation.
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Validation Designing the open stopes

2. Click Execute the current flow chart to see your ‘automatic precedence animation’.

Automatic precedence animation Design clean Mineral inventory
Speed

Step: 20 metres =
@ Stage:... b4

IFiEd

Validation

‘Warning: there are duplicate points in the animation. This may cause problems with the animation.

[# Note: If your animation is not displayed, click Send to Surpac, edit the strings, and then in AUD click Manual,
and click Grab data from Surpac.
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MineSched Designing the open stopes

MineSched

You can now prepare your design for scheduling in MineSched.

1. In AUD, click MineSched.
2. Click Dump files to Surpac working directory.

The file massive.str is created in the Surpac work directory.

| @~ | Template || Quickview | [Sendtosurpzc ([l @ | ® supec | @ | Current scenario: massive ‘

FiIing —_ g

Import and setup Automated reports  User reports

E Dump files to g Dump files to Import C5V file...
L= Surpac working = T
[ % [ %
W, directory . spedific directory [ﬁ @

° | pess || sousedwie ||| Mamingcomenons || Cex

® Sourced fields to be assigned
I:I MineSched valume (MSV)
Ore density (OD)
Resource grade (au]

Groups (italics = waste)
footwalldrift
oredrift
slotraise
orepass
accessdrift
drawpoint
decline
stope

Check file

Results

3. In Surpac, open massive.str.

4, In Surpac, right-click in the area to the right of the menus and toolbars, and choose Profiles >
MineSched_8.0 to activate the profile for MineSched.
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MineSched

Designing the open stopes

@j Restore
[ »

Menus

Profiles

Windows

The MineSched toolbar is displayed.

Mo Profile

»

Toolbars » | @
¥
¥

Set current as default

Save

ALD

bl esign
hlock_model
demo
free_functions
full_screen
geology _database
low_resalution
minedesign
minesched_5.0
ringdesign
solids

survey

tutarials

S ENTEE IR

5. Click Open on the MineSched toolbar.

D : [S2 %

You will open an existing MineSched ‘scenario’. A MineSched scenario is a set of scheduling
parameters, including parameters that relate to geology, mining engineering, and logistics.

Tip: Alternatively, you could click the button to the left of Open to create a new scenario, and then

enter each of the parameters individually.
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MineSched Designing the open stopes

6. In MineSched, set the Open Existing Scenario form to open the Massive_71 scenario, and click
OK.

=
&)

Display Recent scenarios @ Current folder scenarios

Remove from list

File name | c:\aud2\tutorials\massive\Massive_71.minesched

| OK | | Cancel | )

MineSched displays a set of parameters, with the block model parameters displayed.

MineSched 7.1.1  c:\aud2\tutorials\rmassive\Massive_71.minesched

- = x
Scenario  Spreadsheets (7}
*j e - — ? — DI — :1
= e~ P~ O
4
Define  Models  Validate Setup Setup Create Publish
Geology Development Schedule Schedule Results
Models © @ L —— Material dasses @ @ [ | £ & 7 Bdractfrom massivel
J | [name [ Model vaue | caluiate quaites | Colour
. 21 Jmat v ]
J Name massive 1
File name \massives_mod1.md
Material dass attribute material -

=f Assign values...

Volume adjustment attribute -
Spedific gravity

Method Constant o Attribute
Attribute dens -

{Qualities @ @ [ | 1 G| % Extract from massivel
Name | Weight by [Report [ Deamal places Attribute in massivel

31 |gade  Mas Average -

2 |dens

3 dens

Qualties | User parameters | User calculations |

If you wish, you can click on any of the buttons to the right of Define Geology to see the
parameters.
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MineSched Designing the open stopes

You do not need to change most of the parameters for this tutorial.

7. Click Setup Development > Evaluate.
8. Click Select all.

. MineSched 7.1.1  c\aud2\tutorials\massive\Massive_71.minesched

Scenario Spreadsheets

- 3 Vg% e L
g =l 2JAN .
Setup Headings Mames Corrections Parameters = Evaluate | Tracking Setup Create Publish

Development Schedule Schedule Results
|5ho;1—;6’1ga.¥heaa.‘hgs W = = |Euierm@c&bnnames m a = % %

9. Click Recreate Scheduling Model if you are prompted to do so.

[B)] update Charts X

Do you want to recreate your scheduling models?

Your geclogical model has been saved since your last chart update.

= Recreate scheduling models {recommended)

This is necessary if changes have been made to your geological model
that will affect your schedule,

= Use current scheduling models

Ignores any changes to your geclogical model. Can be significantly faster
to update charts.

Rermember choice for this session!

10. Click Update.
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MineSched Designing the open stopes

- = X
@
~i 1
Publish
Results
Use partial percentages
(B Update
Click update to display geology
model information for the selected
headings
B . - - = %
B MineSched is Processing...

Updating charts for selected headings

Prepare scheduling model

e ]

MineSched - Prepare Model For Headings
Checking Block, Grid, String and CSV Models ...
Loading model ™. \massives_mod 1.md™ ...

Checking Material Classes ...

Checking Material Qualities ...

Checking User Defined Calculations ...

Validating headings ...

Evaluating headings ...
blk1_leveld_oredrift_35 - 0% complete
Block model ™. \massives_mod1.mdl™ is already open
blk1_levell_oredrift_27 - 5% complete
blk1_level2_oredrift_18 - 9% complete
blk1_level2_oredrift_26 - 14%: complete
blk1_level3_oredrift_17 - 19% complete

11. When the update has finished, click Create Schedule.
12.  Click @ to run the schedule.

@

Scenaric  Spreadsheets

-3 -9 _..Dl.. KB

Define Setup Setup Create Publish
Geology Development Schedule Schedule Results

|® Change periods Scheduling Start: 1/01/2011

LIJ[I Add Chart~ 5':?.1 Add Report - @ Animation Canvas @ Options - @ Print -

Juig Development Headings |
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MineSched Designing the open stopes

Minesched colours the mine design by the period in which each area will be mined.

& Animation Canvas

A
A

- Ay
o
)
o T oS
4
4
/>

2 4

Z
X
X

c Penod 1 Period 2 iod 3 Period 4 Period 5 Period 6 Period 7 i Period 9

~5

Period 10 Period11 Period...

01/Jan/11 01/an/12 01/) 01/Jan/14 01/Jan/15 01/Jan/20 01/Jan/21 01/Jan/22

13. Select Publish Results > Standard Reports.
14. Click Export to CSV File.

ﬂ MineSched 7.1.1  c\aud2\tutorials\massive\Massive_71.minesched

Scenaric  Spreadsheets

—-@ —-? — b —-I:f] mﬂ

Graphlcal

Define Setup Setup Create Fublish Animations
Results
Geology Development Schedule Schedule Results
Csv

File prefix results

M
|X =] Export to CSV File

-

Export folder |[Working directory]

[

Several CSV files, with the results prefix, are created in your Surpac working directory.

A
<§ E>
V™ Massive_tutorial_9.upj

15. In AUD, select the MineSched step, and click Import CSV file.
16. Browse for results_development_summary.csv, and click Open.

Page 61 of 70
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% Advanced underground design (22.14.0)

e sl WG % 5o | © | Cumentscenarcsmassive

jo. Mine design criteria i 505@“ — @\hlidﬂtian e

Import and setup  Automated reports  User reports

-~ Dumpfilesto Impart CSV file,
_ -;P Surpac working
“na” directory results_ d v E]

[ umme [ res [ sowcoune || onngcomentons |

L

@ Publish and compare
j

[, Dumpfilesto
. specific directory

=l 01/01/2011 01/01/2012 bIKS_level0_dedl... |1 1 mat 35999 574012 1664634 00 *| seurced fieids to be assigned
I:I 1 01/01/2011 01/01/2012 2 1 mat 36,001 574.033 1664.696 00 g.'gf:"“;&‘;g';""' Lish)
1 01/01/2011 Q1012012 bIKS_leveld_ded... |3 1 mat 36,000 574019 1664655 00 Resource grade (o)
1 01/01/2011 aL/01/2012 1 1 mat 28,000 134402 389.764 0.0
1 01/01/2011 aL/01/2012 bIk5_levelD_foot... |1 1 mat 46.504 664638 1927451 0.0
1 01/01/2011 01/01/2012 blkS_level0_foot... |2 1 mat 47.526 679.235 1969.781 0.0 Groups (allcs = waste)
1 01/01/2011 01/01/2012 leveld_foot... |3 1 mat 44931 642153 1862.244 00 E oredrift
1 01/01/2011 Q1012012 bIKS_level_foat...|4 1 mat 47,056 612527 1950329 0.0 slotraise
1 01/01/2011 01/01/2012 level0_faot... |1 1 mat 14530 642,142 1862211 00 _ :;::::m
” 1 01/01/2011 aL/01/2012 2 1 mat 43274 669.930 2000795 0.0 % drawpoint
% 1 01/01/2011 01/01/2012 3 1 mat 46,602 666.036 1931.503 00 decline
il 1 01/01/2011 Q1012012 4 1 mat 146,602 666036 1931503 0.0 stope
= 1 01/01/2011 Q1012012 5 1 mat 46.252 661093 1916996 0.0
1 01/01/2011 aL/01/2012 bIk5_levelD_foot... |6 1 mat 146952 671039 1946014 0.0 Ched
1 01/01/2011 01/01/2012 7 1 mat 46602 666.036 1931.503 0.0
1 01/01/2011 01/01/2012 blkS5_level0_foot.. |8 1 mat 46602 666.036 1931.503 0.0
1 01/01/2011 Q1012012 bIKS_level_foat...|8 1 mat 146,602 666036 1931504 0.0
1 01/01/2011 aL01/2012 DIKS_level_fost... |10 1 mat 146602 666037 1931507 0.0
1 01/01/2011 aL/01/2012 leveld _ore... |1 1 mat 31919 201490 584319 0.0
1 01/01/2011 01/01/2012 levell_acce.. (1 1 mat 38.500 500.348 1451.009 0.0
1 01/01/2011 01/01/2012 blkS_levell_acce... |2 1 mat 38.500 500.348 1451.007 0.0
1 01/01/2011 Q1012012 levell _acce...|3 1 mat 38.500 500.348 1451009 0.0
1 01/01/2011 aL/01/2012 levell acce...|1 1 mat 12000 155952 452.261 0.0 <
< m | 3

File loaded.

The csv file appears in AUD.

Reports

Next you will define where to find the source fields, where the period number is, and where the naming
conventions are.
1. First specify the column for period numbers.

a. Click the first column - the column that contains the period numbers.
b. Click the blue Period button.

< Dump files to =
[.'n : Surpac working
I's directory

: Dump files 1
=, specific directo
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1| Period
I:I StartDate EndDate Heading Material Length Volume Mass grade dens
01,01/2011 01,01/2012 blkl_leveld_ore... |mat 45.48700121875... |409.3830109690... |1187.211031510... 0 2.900000000000...
01,/01/2011 01/01/2012 blkl_leveld_ore.. |mat 56.36600285660.., |507.3020259795... |1471.176075341.. 0 2,8999599999999..,
01/01/2011 01/01/2012 blkl_leveld_ore.. |mat 18.48155945147.., |166.3340350632.., | 482.3692649357... |0 2.899999999999..,
01,01/2011 01,01/2012 blkl_leveld_ore.. |mat 49,52726528739... | 445,7453875865... |1292,662168316.. 0 2,899999999999..,
01,01/2011 01,01/2012 blkl_leveld_ore.. |mat 39.63348669663... |356.7061204090... |1034.448815717... O 2.900000000000...
01,01/2011 01,01/2012 blkl_leveld_ore... |mat 31.44403357163... | 282.9938875922... |B820.6825967580.. 0 2899999999999,
01,01/2011 01,01/2012 blkl_leveld_ore.. |mat 24.49976023939... | 220.4971790849... |639.4424824159... O 29
01,/01/2011 01/01/2012 blkl_leveld_ore.. |mat 43.86399984154.,, |394.7759985739.., | 1144.850995864... 0 2900000000000,
01,01/2011 01,/01/2012 blkl_levell_ore.. |mat 4.14 37.28084889029... | 108.1144706428... |2.2 2,899999999999...
01,01/2011 01,01/2012 blk3_leveld_ore.. |mat 59.30799854635... |533.7739869171... |1547.944962059... 0 2
01,01/2011 01,01/2012 blk3_leveld_ore... |mat 45.79200234926... |412.1310211435... |1195.151061316... O 29
01,01/2011 01,01/2012 blk3_leveld_ore... |mat 40.49899546367... | 364.4859861731... |1057.017959902... O 2.899999999999...
01,/01/2011 01/01/2012 blk3_leveld_ore.. |mat 33.21399846367... |298.9269861730... | 866,66879599019... |0 2,8999599999999..,
01/01/2011 01/01/2012 blk3_leveld_ore.. |mat 60.72399681024.., |546.5179712920.., | 1584.903916745... |0 2900000000000,
01,01/2011 01,01/2012 blk3_levell_ore.. |mat 48.90579951358... |440,1503212623... |1276.436243712... | 2.652806323586... | 2,899999999999.,,
01,01/2011 01,01/2012 blk3_levell_ore.. |mat 38.86851273834... | 349.8151692891... |1014.464002687... 2.470323125361.. | 2.899999999999..
01,01/2011 01,01/2012 blk3_levell_ore.. |mat 30.84480771940... | 277.6059211947... |805.0575692227... 3.000000000000... | 2.900000000000...
01,01/2011 01,01/2012 blk3_levell_ore.. |mat 23.99270725801... | 215.9355374257... |626.2132343095... |27 2.900000000000...
01,/01/2011 01/01/2012 blk3_levell_ore.. |mat 18.44909417369.., |166.0423492244.,, |481.5225619204... |2 29
01,01/2011 01,/01/2012 blk4_leveld_foot... | mat 186,884 2670.949000000... | 7745.750999999... |0 2.900000000000...
01,01/2011 01,01/2012 blk4_leveld_ore.. |mat 47.86800143986... |430,8130129558... |1249.358037580... 0 29
01,01/2011 01,01/2012 blk4_leveld_ore... |mat 51.71200730957... |465.40006575850... |1349.661190776... 0 2899999999999,
01,01/2011 01,01/2012 blk4_leveld_ore... |mat 42.66800347222... | 384.0140312501... |1113.641090635... O 2.900000000000...
01,/01/2011 01/01/2012 blkd_leveld_ore.. |mat 43,51999421296... |391.6759479171... | 1135.6596458959... 0 29
01/01/2011 01/01/2012 blkd_leveld_ore.. |mat 52.66399526014... |473.9799573409.., | 1374.541876288... 0 2.899999999999..,
01,01/2011 01,01/2012 blk4_leveld_ore.. |mat 52,20599829833... |469,8519846850... |1362,569955586.. 0 2,899999999999..,
01,01/2011 01,01/2012 blk4_leveld_ore... |mat 39.08600694444... | 351.7760625003... |1020.151181251... O 29
01,01/2011 01,01/2012 blk4_leveld_ore... |mat 38.36800347222... | 345.3130312500... |1001.408090625.. 0 2.900000000000...

The column is highlighted in blue. Next you will specify to use the Heading Name column for
naming conventions.

The column is highlighted in green.

Gl

| ©- [ (e e WG | 3 oo | © | Corertscensio: mssive

5 g Mine design criteria —- 305@\ —> @\hﬁmm —

Import and setup  Automated reports  User reports

Dump files to
Surpac working
directory

% Dump files to
. specific directary

Import CSV file...

Review =——po

Click in the Heading column, and click the green Naming Conventions button.

Publish and compare

Period

PeriodNumber

Results

Naming.

Sourced fields to be assigned

E

EndDate

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

01/01/2012

FractionMined | Material Length Volume Mass arade T R
1 mat 45487 109383 1187.211 0.0 et undondcau
1 mat 28183 253851 735585 00
1 mat 28183 253.651 735.588 0.0
Graups (italics = waste]
0. mat 18.48155945147... | 166.3340350632. 482.3692649357. 0.0 [
1 mat 27.297 45673 712452 00
0.614364861652... | mat 200 168, |560.2101234542.. | 0.0
1 mat 3445 301.009 72977 00
0.185034783771. mat 6.188488343253... | 55.69713522842, 161.5218586937. 0.0
0.804750942381. mat 314440 28 820. 0.0
0.663062643005... | mat 24.49976023939... | 2204971790849.., | 639.4424824159... 0.0
1 mat 43364 394.776 1144851 00
o mat 41 3. . |108.1144706426... | 2.2
1 mat 29654 266.887 773973 0.0
1 mat 2654 266.887 773872 00
1 mat 45792 412131 1195181 00
1 mat 40499 364489 1057015 00
1 mat 33.214 298.927 866.888 0.0
1 mat 30362 273.259 T792.452 0.0
1 mat 30362 7325 792452 00
1 mat 26092 BT 580928 13
0574359998557 223136010360L.., | 205.3233349620...

595.
]

You will now define the three source fields.
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3. In the yellow section on the right, select MineSched volume (MSV).

You have selected a source field.

77 Bdvanced underground design V2 . TECHMICAL RELEASEVERSION 2210 " "/ //UU=TEe=
| @~ [Tempiate | [Quickuiew] [Sendtasipse) [l WG | ® suresc | © | curent scenario: massiver !

—_— i‘b Ry — = @Pubhshand compare

Fiing - |15

Importand setup Automated reports  Lser reports

) gu?pua'zsfu":w:; Dume files to Import CSV file
& ; C specific directory
v directory “'/ minesched_bm_period_ ~ @

Sourced value

@ Naming * | sourced fields to be assigned
convention

Resource grade [Au]

Groups (italics = waste)

Material Miterial Material grade dens Heading Headiny

Description Wolume Mass Average Auerage Lenath walume:

@
=
2
& 3545109,392 10283717555 3106 2.300 20172.962 3578908
-5
0Lan2011 0Llan2012 338179.698 980721.134 0.057 2.300 5113.650 344104,
0Lan2011 Lanz012 1539.063 4453.261 .000 2.300 108.000 171800 Checkfile
0L1an2011 ilan2012 156,250 453,125 0.000 2.300 10000 159,075 I sourced fields assigned
0Lan2011 (Lanz012 1679.688 4871094 000 2.300 10,000 171800 C column assigned
0jan2011 1jan2012 156.250 453.125 0000 2.300 10.000 159.075 C column relates o design file
nored rows: 20
0Lan2011 Lan2012 1078.125 3126.563 .000 2.300 115,000 146717 cuded rows: 470
0L1an2011 ilan2012 1679.658 4871094 0.000 2.300 108,000 171800
0Lan2011 (Lanz012 101563 294531 000 2.300 26000 134.400
0Lan2011 Lanz012 -

312.500 906.250 0.000 2900 20,000 318.149
] 3

4, Click on the Volume column, and then click the yellow Sourced value button.

The MineSched volume column is highlighted in yellow.

] HNaming MineSched * | Sourced fields to be assigned

convention volume (MSV)
EndDate Block FractionMined | Material Length Volume Mass grade dens re density (OD)
01/01/2012 1 mat 45.487 409383 1187211 00 28 Resource grade (au)
o01/01/2012 1 mat 2183 253651 735,588 00 29
o1/01/2012 1 mat 2483 253651 735,588 00 23 pE—
o1/01/2012 0 mat 18.48155945147.., | 166 452,3692649357... 0.0 23
01/01/2012 1 mat 27297 25573 712452 00 29
01/01/2012 0,514384861652... | mat 2 2000723721168... | 580.2101234542... 0.0 29
01/01/2012 1 mat 33.445 301.009 872927 0.0 29
01/01/2012 0.185034783771... mat 6.188488343253... | 55.69713522842... 161.5218586937... | 0.0 29
01/01/2012 0.304750942381... mat 31.44403357168... | 282.9938878922... 520.6825967850... 0.0 29 stope
01/01/2012 0.663069643005... | mat 24.49976023939... | 220.4971790849... 639.4424824159... |0.0 29
01/01/2012 1 mat 43.864 394776 1144851 0.0 29
01/01/2012 0.088609702851... | mat 4142326388888... | 37.28084853029... |108.1144706423... | 2.2 28 Check file
o01/01/2012 1 mat 29654 266,887 773973 00 29
o1/01/2012 1 mat 29654 266887 773972 00 23
o1/01/2012 1 mat 45,792 412131 1195181 00 23
01/01/2012 1 mat 40499 364489 1057.018 00 23
01/01/2012 1 mat 3214 298927 866,885 00 29
01/01/2012 1 mat 30.362 273.259 792452 0.0 29
01/01/2012 1 mat 30.362 273.259 792452 0.0 29
01/01/2012 1 mat 26.092 234827 630,998 13 29
01/01/2012 0.574359996857... mat 22.31380103801... | 205.3233349820... 595.4382835000... 4.2 29
01/01/2012 1 mat 26.892 242027 701878 1.7 29
01/01/2012 0.445356012143... | mat 11.97651387855... | 107.7881795509... | 3125860324470... | 4.2 29
o1012012 - 0.662930014602... | mat 302448071140, | 277 6059211947, 3050575692207, 30 29 1T

5. Assign the Ore density (OD) and Resource grade (au) attributes in the same way.

AUD should now appear similar to the following:
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EndDate

01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
01/01/2012
U}/Ul:‘ZUlZ

Naming
convention

Sourced value Clear

=

Next you will define where the csv file headers are.

Click the Row mode option.
Click the heading row, and then click the dark blue Headers button.

Periad

Naming
convention

mﬁﬂ:&w ;:;mm grade o density (OD) Sourced fields to be assigned
FractionMined | Material Length Volume Mass grade dens
1 mat 45,487 409,383 1187211 00 29
1 mat 28183 253851 735,588 00 29
1 mat 28.183 253651 735.588 00 29
0. mat 18.48155945147... |166. 432.3692649357... 0.0 29
1 mat 27.297 245873 712452 0.0 29
0.314384861652...  mat 22.23026356853... | 200.0723721168... | 580.2101234542... 0.0 29
1 mat 33445 301009 a72827 00 29 ccensdrift
0.185034733771... | mat 6.138488343253... | 55.69713522842... |161.5218536937... 0.0 29 drawpaint
0804750942381, | mat 31.44403357168... 820 00 29 "::::E
0,663069643005... | mat 24.49976023939... | 2204971790849... |639.4424824159... 0.0 29
1 mat 43864 394776 1144851 00 29
0.088609702851... | mat 414 37. . 108.1144706428... |22 29 Al
1 mat 29654 266,887 773973 00 29
1 mat 29.654 266.887 773972 00 29
1 mat 45,792 412131 1195181 0.0 29
1 mat 40.499 3644589 1057.018 0.0 29
1 mat 33.214 298927 866,888 0.0 29
1 mat 30362 273259 792452 00 29
1 mat 30362 273259 792452 00 29
1 mat 26092 234877 530993 13 28
0,874359996857... | mat 2281380103801, | 2053233349820... | 595.4332835000... 4.2 29
1 mat 26892 242077 701573 17 29
0.445356012143... | mat 11.97651387855... | 107.788179550... 312.5860324470... 4.2 29
0.662930014602... | mat znxuxnnmqm” 277.6059211947... |805,0575692227... 3.0 29 — =

805.0575692227... T
3

MineSched Sourced fields to be assigned
volume (MSV)
MineSched volume (MSV)
densi
1 mat 45487 409.383 1187.211
1 mat 28183 253651 735.588
1 mat 28183 253651 735.588
Groups (italics = waste)
0625835882681.... | mat 18.48155945147... |166. 482 7...
1 mat 27.297 245673 712452 aredrift
0514384861652... | mat 22.23026356853... | 200.0723721168... | 580.2101234542... slotraise
1 mat 33445 301.009 872927 ;’::’::;,m
0.185034783771... | mat 6.188488343253... | 55.60713522842... | 161 5218586037... drawpoint
0.804750942381... | mat 31.44403357168... | 282.0938878922... | 820 6825967880... ?;‘::’
0663069643005... | mat 24.49976023939... | 220.4971790849... |639.4424824159...
1 mat 43864 394776 1144851
0.088609702851... | mat 4142326388888... | 37.28084889029... |108.1144706425...
1 mat 29658 266,887 773973
1 mat 29658 266,887 7713972
1 mat 145792 412131 1195181
1 mat 40,499 364,489 1057.018
1 mat 33.214 298927 866,883
1 mat 30362 273.259 792452
1 mat 30362 273.259 792452
1 mat 26.092 234827 680993
0574359996857... | mat 22.31380103801... | 205.3233349820... | 595.4352835000...
1 mat 26.392 282027 701878
0.445356012143... | mat 11.97651387855... | 107.7881795509... | 312.5860324470...
0.662930014602... | mat 30,34430771940... | 277.6059211947...

8.

Click Automated reports.

Irnport and setup  Automated reports L
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To see your tonnage and grade profiles, you can click on the tabs below Automated reports.

9. Click Stoping tonnes.

sr.é-‘:::»

= g
%_—‘5« I'||-'_—l__' o]
-:L—« (e

Import and setup Automated reports  User reports

Automated results

Raw data | Stoping tonnes | Ore development tonnes | Waste development tonn5|

a ] 8 | ¢ | o | e | F | & H I
1
2
e Stoping tonnes
4
= 3000000 35
6
. 2500000 - 3
i)
8 253
4 2000000 5
i)
10 U -
z stope
11 £1500000 gwﬂg_
o g | 50 AG: au
ak)
13 1000000 1 =)
a1]
14 z
15 500000 05
16
17 -0
1 2 5 B
= Period
19
2
11

The mine is planned at 2.5 million tonnes of ore per year from stoping and it delivers a stoping ROM head
grade of 3.2 g/t Au with a project life of 6 years.
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10. Now select Ore development tonnes.

Import and setup  Automated reports  User reports

| Raw data | Stoping t:}nnsl Ore development tonnes | Waste development tonnes
oy B © D E F G H I

1

2

E Ore development tonnes

4

- 25000 4

€ L35

7

8 33

=

. . 253

10
% " 2 Woredritt
b 5 FyiaG: au
» 12 - E
-5 13 18g

fa

= =
= 14 =1 g
) I
E 15 0
2 16 :
3., 17 — 40

e 1 2 5 B

Period

19

20

21

Ore development delivers 22,000 tonnes per year maximum and at an average grade of between
2.4g/t and 3.5¢g/t.

11. To see the effect of geological losses and dilutions on the project, select Mine design criteria,
click Global parameters, and for Geological losses, select Not mined.

For this run, it is assumed that you can design the stopes to leave the unplanned geological loss
areas as Not mined.

Global parameters

Mining methods | 15cc0e

Geological losses (GL) [Nl}t —m .]

Scheduling units [Volume based ,]

Block Model Adjustment (BMA) 1

Mine Call Factor (MCF) 1

12. Click Accept.
13. Click Dilutions.
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14. Set overbreaks to 0.

Dilutions

Stoping HW Cverbreaks (5HO)
Stoping FW Overbreaks (SFO)

Stoping Dilution Grade (SDG)

Development HW Overbreaks (DHG)
Development FW Overbreaks (DFO)

Development Dilution Grade (DDG)

Additional Dilution (Facter of Stoping Tennes)  (AD) 0.05

Cross Tramming (Factor of ROM) (CT) 0

0 metres
0 metres
0 -
0 metres
0 metres
0 -

15.
16.
17.

Click Accept.
Click the MineSched step.

Click Import CSV file, and browse to results_development_detailed.csv, and click Open.

W

In file

Advanced underground design (2.2.14.0)
)+ Template Quickview Send to Surpac . . @ W Surpac @ Scenario: massive
J Filing =fo J Mine design criteria = 5 Design = QVa\idatmn —_— {\ ) Q Review ==
L\Y & = :
Import and setup  Automated reports  User reports
Open ==
Dump files to
L~ SMW;‘:NQMHQ L~ Dur mv‘ . » Computer » Local Disk (C) » AUD2 » Tutorials » Massive » - ‘ 3 ‘ ‘ Search Massive pel |
e = L specifi
irectory
. Organize ~ Mew folder > 0 @
Period -
Column mode - ifi -
@ L . Name Date modified Type
Row made )| i, 4 I Desktop L Profiles 24/10/20121:37 PM  File folder
& Downloads | Results Imported_Scenario 23/10/2012 6:57 AM  File folder
1 01012010 ;—_\ Recent Places | Results_Massive 71 24/10/20121:53 PM  File folder =
' oLl 4 Dropbox =l Results Massive T1minesched-B 23/10/2012 6:58 AM  File folder
. prpp— | Results_Massive_71old 23/10/201210:22 ... File folder
A oLeLAeL i Libraries %] minesched_bm_period_detailed.csv 31/01/2011 4:00 PM  Microsoft Excel C...!
' o0t @ Documents ‘%] results_development_detailed.csv 24/10/20121:53 PM Microsoft Excel C...
o Music ) results_development_summary.csv 24/10/20121:53PM  Microsoft Excel C..
1 01/01/2011
£ /0L [ Pictures D) results_development_summary_resources.cov  24/10/20121:53 PM  Microsoft Excel C...
3 g 1oLzl I videos 4] results_development_summaryNew.csv 24/10/20121:53 PM Microsoft Excel C...
2 1 01/01/2011 EL] results_material balances.csv 24/10/20121:51 PM Microsoft Excel C...
1 01/01/2011 18 Computer L] results_material_movement.csv 24/10/20121:51 PM Mlicrosoft Excel C...
1 01/01/2011 &, Local Disk (C:) (ZL) results_material_movement_detailed.csv 24/10/20121:51 PM Microsoft Excel C...
1 01/01/2011 s HP_RECOVERY (D:) ) results_material_movement_detailed_resource.,  24/10/2012 151 PM Microsoft Excel C.. -
1 01/01/2011 s HP_TOOLS (E) -4 n | b
1 01/01/2011 § =
File name: results_development_detailed.csv e
1 01/01/2011
. ooz
1 01/01/2011 -~
=
1 01/01/2011 01/01/2012 leveld leveld lev... |1 1 | [ mat 26429 |78~
d 3
Project exported.
Scenario milestone saved,
File loaded.

18.
earlier in this procedure.

Select Column mode, then assign the source and other fields, using the same method as you did
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(sendtosupac [l G ® sumse (@ | scenrio massivet

* s Mine design criteris b %Des\gn — @Vahdatmn —_—

Importand setup  Automated reports  User reports

Publish and cormpare

< Dumpfiesto @ Import C5¥ file..
G = [, Dumpfilesto

g pacworing | |« . specific directory

- directary s minesched_bm_period_+] 3]

Naming Resource grade MineSc 2 | sgurced fields to be assigned
convention ) ore density (D) volume |

Perind

Minesched valute (WSV)
Ore density [OD]
R

MineSchedPerio...

Createdon225e,

footwalldrift
oreaitt
slotraise
orepass
® accessdrift
5 drawpsint
2 decline
o GrandTotal 3546109,392 10283747555 3,106 20172962 3578808
& stope
1 0Lanz011 Lan2012 338173.698 980721134 0.057 2300 5113.650 344104,
1 oLanz011 Lian2012 1539063 463,281 0.000 2300 108.000 171800 Checkrile
1 0Ljanz011 010an2012 156,250 483,125 0.000 2400 10.000 159075 Bl sourced fields assigned
1 0Lanz011 D11an2012 1679.688 4371094 0.000 2300 108.000 1718.00 NE column assigned
1 0Ljan2011 1Uan2012 156.250 453.125 0.000 2,900 10.000 159.075 NG column relates ta design file
Ignored rows: 20
1 0Llanz011 010an2012 1076125 3126.563 0.000 2300 115000 146747 Included rows: 470
1 0Llanz011 0Llan2012 1679566 4571094 0.000 2300 108.000 171800
1 0Ljanz011 D1ian2012 101563 234531 0.000 2300 28.000 134.400
1 0Lan2011 Lan2012 312500 906,250 0.000 2300 20,000 316149 ~
« v

19. Click Automated reports.

Import and setup  Automated reports  User reports
Raw data| Stoping tonnes | Ore development tonnes I Waste development tonn5|

a | e | ¢ | o | e | F | & | H

—

Stoping tonnes

2500000 4

2000000

[P = T T S YUV N

grade

10 1500000

1
12 1000000
13
14
15
16
17 0
18
13
20
pal

Tonnes

400000 -

Automated results

3 4
Period

The mine now delivers 2.3 million tonnes of ore per year versus the previous 2.5 million tonnes in the
previous scenario from stoping. The head grade has improved from 3.2g/t to 3.5g/t.
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