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GENERATING PARTICLE SIZE DISTRIBUTION OF THE ROCK TO DETERMINE THE
REQUIRED SIZE OF A GRIZZLY FOR AN ORE PASS

Case study of an underground hard rock mine

www.miningdoc.ca



Contents M|N|NG‘®

= [ntroduction

» Software representation

» Advantages and limitation of software

» Fragmentation analysis

= Statistical process control for PSD analysis
= Conclusion

» Further work

www.miningdoc.ca



introduction MINING [k

A Gold mine operated by one of the top producer Gold mining company decided to conduct
a study to determine what the acceptable size of the grizzly should be based on the
fragmentation experienced at the mine.

The study consisted of determining the particle size distribution (PSD)

Analysis conducted for 3 ore sources (stopes) with 11 muck pile profile:
= Stope_XC14 (5 muck pile)
= Stope_XC20 (1 muck pile)
= Stope_XC24 (5 muck pile)
Tools and software used for the PSD analysis
» Basketball of 24.1 cm diameter (scale)
= Cell phone Camera
= Split-Desktop

www.miningdoc.ca



Software representation M|N|NG1@
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Fragmentation analysis -
Image for muck pile — Stope XC14 MINING“ b
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Fragmentation analysis
Cumulative PSD — Stope XC14
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P 99.9% =735 mm
P90% =455mm
P80% =370 mm
P10% =20 mm
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Fragmentation analysis M|N|NG1®4

Histogram PSD — Stope XC14
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Fragmentation analysis M|N|NG1@

Image for muck pile — Stope XC20

Masked area / Scale

www.miningdoc.ca



Fragmentation analysis
Cumulative PSD — Stope_ XC20
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P 99.9% = 1035 mm
P90% =775mm
P80% =680mm
P10% =105mm
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Fragmentation analysis M|N|NG{@

Histogram PSD — Stope XC20
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Fragmentation analysis -
Imaae for muck pile — Stope XC24 MINING (1[1]+
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Fragmentation analysis M|N|NG{@

Cumulative PSD — Stope XC?24
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Fragmentation analysis MlNlNG‘@

Histogram PSD — Stope_ XC24
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Fragmentation analysis

Cumulative PSD Project — Stopes combined M_IN_IN__G ‘@
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P 99.9% = 1990 mm
P90% =880 mm
P80% =575mm
P10% =30mm




Fragmentation analysis MlNlNG‘@

Histogram PSD Project — Stopes combined
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Advantages and Limitation of software MINING‘@

Advantages
= Quick fragmentation analysis can be conducted
* Inexpensive fragmentation methodology
= Objective of fragmentation analysis achieved
» User friendly software

Limitations

= 2D fragmentation methodology
» Particle within the muck pile are not all visible and can not be all analyzed
= High number of samples required to have representative results
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Statistical Process Control for PSD Analysis MINING‘@

Control (Mean - Range) Chart for PSD Analysis
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Particle size for P 94% (within standard deviation +1.5 mean) for most rocks is 940 mm
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Conclusion

Stope XC14
= P 80% of 370 mm and P 90% of 455 mm
= Min (P10%) of 20 mm and Max (P 99.9%) of 735 mm

Stope_ XC20
= P 80% of 680mm and P 90% of 775 mm
= Min (P10%) of 105 mm and Max (P 99.9%) of 1035mm

Stope_ XC24
= P 80% of 810mm and P 90% of 1220 mm
= Min (P10%) of 40 mm and Max (P 99.9%) of 1990 mm

Stopes combined
= P 80% of 575 mm and P 90% of 880 mm
= Min (P10%) of 30 mm and Max (P 99.9%) of 1990 mm

Recommended grizzly size for the ore pass;
= Range of 700 mm - 850 mm

MINING (i]}

Note: Re-handling of oversize material should be expected due to previous experience at the mine,
but this can be kept minimal by optimizing drill and blast designs and conducting QA/QC (quality

assurance quality control).
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Further work MINING [k

PSD analysis is a continuous analysis therefore it should be done often to improve the
fragmentation results and to obtain representative date

Drill and Blast parameters to be reviewed based on the fragmentation results and
observation from the QA/QC

Perform a study to understand the origin of oversize and develop an action plan to
minimize the oversize

Implementation of a mine to mill in the underground operation to continuously improve
fragmentation and reduce cost in the chain due to oversize
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ouestionss  MINING (I

Please email us at info@miningdoc.ca for general inquiries or to join our platform.
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Disclaimer... MINING (i}

This website is operated by Mining-Doc. Throughout the site, the terms “we”, “us” and “our” refer to Mining-Doc. Mining-Doc offers this website, including
all information, tools and services available from this site to you, the user, conditioned upon your acceptance of all terms, conditions, policies and notices
stated here. These Terms of Service apply to all users of the site, including without limitation users who are browsers, vendors, customers, merchants,
and/ or contributors of content. We are not responsible if information made available on this site is not accurate, complete or current. The material on this
site is provided for general information only and should not be relied upon or used as the sole basis for making decisions without consulting primary, more
accurate, more complete or more timely sources of information. Any reliance on the material on this site is at your own risk.

The case studies provided are for educational and knowledge sharing purpose only. The document is not intended to be considered for engineering
design and should not be applied without consulting a professional engineer.

We do not warrant that the quality of any case study or profile information, or other material obtained by you will meet your expectations, or that any
errors in the Service will be corrected. We are not responsible for examining or evaluating the content or accuracy of case studies that are presented by
candidates and we do not warrant and will not have any liability or responsibility for any candidate’s materials or for any services of third-parties. We are
not liable for any harm or damages related to download of any case study or services by candidates.

You expressly agree that your use of, or inability to use, the service is at your sole risk. The service delivered to you through our platform (except as
expressly stated by us) provided 'as is' and 'as available' for your use, without any representation, warranties or conditions of any kind, either express or
implied, including all implied warranties or conditions of merchantability, merchantable quality, fithess for a particular purpose, durability, title, and non-
infringement.

In no case shall Mining-Doc, our directors, officers, employees, affiliates, agents, contractors, interns, suppliers, service providers or licensors be liable for
any injury, loss, claim, or any direct, indirect, incidental, punitive, special, or consequential damages of any kind, including, without limitation lost profits,
lost revenue, lost savings, loss of data, replacement costs, or any similar damages, whether based in contract, tort (including negligence), strict liability or
otherwise, arising from your use of any of the service or for any other claim related in any way to your use of the service, including, but not limited to, any
errors or omissions in any content, or any loss or damage of any kind incurred as a result of the use of the service or any content posted, transmitted, or
otherwise made available via the service, even if advised of their possibility. Because some states or jurisdictions do not allow the exclusion or the
limitation of liability for consequential or incidental damages, in such states or jurisdictions, our liability shall be limited to the maximum extent permitted by
law.
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