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Presenter
Presentation Notes
NSS Canada has been around for over 30 years, proudly providing survey and mining solutions to the mining community. 

We’ve started off as a distributor of Leica Geosystems products, which offers the most accurate and reliable survey instruments on the market. Along with many different types of consumables and solutions that improve the overall quality of life for the people working at your mine.  

We’ve also recently partnered up with Hexagon Mining, a provider of …, which allows us to cover all our clients needs, from opening to closure of mine. 


What Is The Miner Operated Survey System?

e Computerized survey system
* Used by miners and surveyors
e Simple and easy to use

» Tools for:
e Operations
e Surveying
* Planning
* Geology
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Presentation Notes
MOSS is a computerized survey system, which consist of a tablet with the MOSS software that controls a Robotic Total Station.

The software is simple and easy to use, thus we can put it in the hands of miners and eliminate the need for a surveyor to provide accurate line and grade. 

The Mark up process consist of 7 steps which will provide the miner with everything he/she needs to properly mark up any round. 

It also comes with many more tools which will help Operations, Surveying, Planning and Geology. 


Increased Efficiency

« Automated survey pickups for
every round

* Mine to exact mine design
specifications

» Share data in real-time

« Average markup time of 10 — 20
minutes
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Some of the benefits to using MOSS include…

Continued on… NEXT SLIDE


Increased Accuracy

e Utilize existing survey control
network

* Focus on QA/QC
 Drive continuous improvement
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Presentation Notes
The miners utilize the same control network that is setup by the surveyors. This ensures that markups are as precise as possible. 

Surveyors now have more time to focus on quality assurance and quality control. 

With the data collected by MOSS, it becomes easy to coach miners into becoming better drillers and to push for continuous improvement. 
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WHY DO YOU CARE?

MOSS has been proven to help reduce overbreak. This means less dilution, cheaper operating costs, better grades, fewer reworks… 

MOSS shows an Overbreak/Underbreak profile to the miner during the mark up process, this helps them 

The proven reduction in overbreak is what makes our clients money. Any money that is saved on hauling extra material, is money that can serve you better. 


Clients
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As of now, MOSS benefits many of our clients across Canada and abroad. Some of our key clients include…

The reason being… NEXT SLIDE



Miner Operated Survey System

Design and

Layout
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MOSS comes in a variety of packages, these include…

Design and Layout: Many tools to fit all your short term planning needs. 

Operations: This package is used by the miners to markup faces and line up long hole drills. 

Survey: This package includes tools that are specifically designed for underground mining. 

Geology: This package includes tools that allow you to save time digitizing all the geological structures underground. 

Viewer: This package is for everyone else that just needs to see what’s going on with the operations side of things. 


Design and Layout

Short Term Planning, Long Hole Design



Short Term Planning

8 Start off C/L @ 0.0

Remp Grode? 3

Azimuth? 0

Golo
Azimuih

Drift Width 55

| Next|Cument Previous

Drift Height 55

| Sutety Bay | Grade Transitions

Cancel
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We’re able to take any kind of long term planning from any kind of software and flesh it out completely. 

Tools include:

Ramp design
Raise design
Plotting tools
Blast Pattern Design

These tools ensure that when you hand off the design to the miners, that they will be able to drill to the exact mine design specifications. 



Long Hole Design
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This tool allows you to quickly cut rings from a solid, design the automated drill patterns, or create them manually, and load the holes based on your preferred parameters. 

Use the plotting tool to prepare all the rings and tables for printing.


Operations

Markup



Markup

MOSS OPS VIDEO
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This is the meat and potatoes of the MOSS system. 

Narrate video…


Survey

Cavity Monitoring Surveys, Check Surveys,
Bore Hole Pickup & Markup



Cavity Monitoring Survey

e Convert Total Station to CMS
instrument

* No Post Processing
« 20 minutes for Rings
e 6 minutes for Point Cloud
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If you’re in the market for a dedicated CMS instrument, consider getting MOSS. With MOSS, we can turn your Total Station into a CMS instrument, providing its compatible with MOSS. 

You would only require a single instrument to go perform a CMS. No need for a second instrument to shoot in the instrument in the stope. 

Using joystick commands on the tablet, we can get the Total Station to perform a three point triangulation (AKA an unleveled setup) which will geo-reference you CMS in the field. Absolutely no post-processing will be required afterwards to position your scan. 

<TALK ABOUT TS>

*In February of 2020, Leica released a new and improved model of the MS60. This new MS60 should theoretically be able to perform scans in under 1 minute, but with even greater resolution. This is thanks to the 30,000 pt/s scan rate and spiral scan pattern.  



Check Survey
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Check Surveys are essential for any and all Mines to perform. A robust network of control points forms the skeleton that you piece the as-built conditions of the mine onto. The Markup process frees the surveyors from having to go provide line and grade to the miners, meaning they can go perform tasks that are more critical. 


Bore Hole Pickup & Markup
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Geology

Face and Back Mapping



Geology Face Mapping — Front End

N2 | Facs | Map
Gt %dph me | me

Tola &M A0

Fla siliciiris e
803 et il
Hinbd18

« Simple straight forward workflow
with minimal deviation from
conventional methods.

 Laser or draw in contacts, assign
proper lithologies, mark contact
angles, mark inclusions or veins.

« Mark features such as VG/Sulfides,
chip sample locations or other
points of interest to display on face.
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Easy to use, very similar to normal drawing – ie sketch in your contacts after selecting face area
Highlight ability to digitize any part of the overall geology process, and have it be able to mark anything they would on paper and have it carry over. 


I
Back Mapping with MOSS — Front End

Exact same process as face mapping.

All three methods available.

|deal for unsupported areas or difficult
to reach zones where precision is key.

Draw in lithologies, mark contacts and
contact angle, structure, veining etc.
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Presentation Notes
Currently working on having back auto built from current tope vs selecting
Will be able to connect polygons for back maps if not done all in one shift.
Completely removes need to digitize on surface and waste an entire afternoon.


Example of Back and Face Combined

» Both face and back mapping
geo referenced based on
level plan and selected
elevation point.

At a glance history of
development, showing how
daily face mapping ties to
overall ore grade and tonnes.

e Break down of ore/waste
rounds based on Geo Calls.
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Example of face map with overlain back mapping mock up, hence litho not matching for now

You can use this to QAQC your back mapping and face mapping to make sure it all kinda lines up and Geos are doing it correctly

Showcase entire development of drifts/cuts/etc and visualize how grade changes and veins change much quicker than manual mapping


Face and Back Mapping

2021-02-12 Face Markup
Cat | %Sulph m? m?
A 0 55 40
B| PwW 5 14.9
c| Pw 5 2.1
TnGr "t @ 000NN

Advance: 3.0m
User: FrancisN
Coord: 2781.2 E, 71325 N, 4002.3 El.

AzZi: 36.3

File: Geo.dwqg
SG: 3.08+0.295%ni
Niin Sd: 7.0
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This comes in 3 flavours, you can either:

Use a Total Station to measure all your structures;
Digitize directly on the tablet; or
Digitize a drawing done with pencil and paper. 

Using the Total station is going to offer the highest accuracy, Geologists would utilize the existing survey control network to position the instrument. 

Otherwise, digitizing on the tablet or from a piece of paper can improved by the fact that the miners using the MOSS in geology driven drifts. During the mark up process, a floor and a back shot are recorded, which geology can use to properly position their face mapping or back mapping. 



Geology Face Mapping — Back End

____________________________________________________________________________________________________

~« Final Print can be fully customized or
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Fully customizable end print

This is place holder for now until I can have Bernie improve it.
�Can do longer form showing face map and grade underneath. 


Viewer

Supervision



Supervision

* No more waiting for updated
prints/drawings

« Crews can be proactive instead of
reactive

o Catch errors ahead of time
e Eliminate reworks
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Conventional Methods

Drift Scopes, Chain and Washer Monopod System
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Reconciliation

Comparison

130 Cubic Meter Difference

MOSS Solid
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Presentation Notes
Top Left: Solid generated by forcing topes up/down to back elevation and floor elevations. Provides a cubic assessment of the volume.

Bottom Left: Solid generated by using MOSS face profiles. Provides a better representation of the actual volume. 

Right: Comparison between the two solids, using the same 30 meters of drift, we see that there is an additional 130 cubic meters included in the conventional solid. 


House Keeping

Hardware and Software Compatibility



Hardware Compatibility

Current Lineup Backwards Compatible

TS16 MS60 TS12/TPS1200 TS15 MS50
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The current lineup is fully compatible with MOSS. It is also preferred since it is more “future proof”. 

The older instruments are also compatible, but with exceptions. The TS12/TPS1200 instruments must have an existing GeoCom licence. It is not needed to replace your fleet of Total Stations when purchasing the MOSS system, but all of these instruments are no discontinued, meaning that their lifespan is now limited. 


Software Compatibility
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We like to say that MOSS is agnostic… 

MOSS uses an AutoCAD OEM as a base and uses .dwg files or .dxf files. These file types are compatible with any planning software you can think of. 


Value Proposition



Return on Investment

Calculation based on...
Width (m) | 5

Height(m) | 5

Length (m) | 3.5

Specific Gravity | 3.1

Assumed Overbreak (%) | 25
Overbreak Reduction (%) | 10

Mining Cost per Tonne ($) | 80

Hauling Cost per Tonne ($) | 10
Milling Cost per Tonne ($) | 30
MOSS Package Cost ($) | 88,000
Development to Break Even (m) | 95
Annual Development (m) | 2,000

Annual Savings ($) | 1,766,420 "NSS

CANADA




Disrupting Mining Culture
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NSS Canada has a history of disrupting the mining culture by improving workflows and processes.

MOSS is for sure one of these innovations which has, and will continue to shape how things are done at mines around the world. It has affected the culture at many sites, this is most obvious when visiting sites that have already implemented our system. You often over guys in their line-ups saying: “We’re MOSS-ing up this heading today” or “that’s MOSS-ome!”

Segway to Roadmap…


Road Map

Q12021 Q12021 Q22021 Q3 - Q4 2021 Q4 2021 Q4 2021- Q12022
LongHole MOSsS Boom realtime
Boom Augmented recognition
Alignment Reality with lidar

Lineup boom based
on dip and Az

Face and Back
Mapping

nd Import back

BLK360 into MOSS

Utllize Leica's BLK360 point cloud
data to control development and
capture the entire heading with
millimetre precision.

Import MOSS Ops
functionality to AR

VR MOSS
Training
module

Provide MOSS
Training in VR.

Intergrate MOSS AR with
boom movement and
alignment.




Thank you!
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