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ISSUES IDENTIFIED ON SITE
Phil Jones: “Production drill hole deviation 
has been an ongoing issue at Cracow 
for some time. Whilst some deviation is 
expected, inaccurate drilling was resulting 
in a number of issues within the stopes, 
namely dilution and rework due to bridges. 
This problem has been exacerbated in recent 
years due to the decreasing width of ore 
bodies being mined, where the majority of 
issues with stope performance have been 
encountered. Production drill hole deviation 
has been attributable to a number of factors 
including; an aging drill fleet (and associated 
issues with the on-board inclinometers), 
poor ground conditions, inexperienced 
operators and perceived pressure to meet 
production targets.  A drill hole study was 
undertaken in late 2016/early 2017 to help 
quantify the extent of the issue.  Of the 250 
pre-drilled holes (collars and breakthroughs 
surveyed) across various ore bodies, 26% 
deviated greater than +/-400mm at the toe 
(official tolerance was +/-300mm). Feedback 
from drillers was that they had virtually 

no confidence in the rig’s on-board digital 
inclinometer. Issues around recalibration, 
cost of spares and limited support meant 
the drillers were relying mostly on hand-
clinometers to check the angle of each hole. 
Issues with this process in terms of hole 
accuracy and lost productivity (downtime) 
resulted in a high level of frustration for the 
drillers, who were often rushing to get on and 
off the drill rig.  

During this time a driller suffered an MTI 
(medical treatment injury) after rolling his 
ankle. It was during this period that initial 
contact was made with Minnovare to discuss 
their Production Optimiser system.”

CRACOW GOLD MINE is an underground operation located 500km North-West of Brisbane, Queensland. Due to ongoing issues with 
blast-hole deviation, dilution and downtime, Minnovare’s Production OptmiserTM system was implemented at Cracow in early 2018. 
During the following six months, deviation and dilution were substantially reduced. Phil Jones, Technical Services Superintendent at 
Cracow, talks us through the case study.   

 

After the first six months, stopes   drilled using the 
Production OptimiserTM system recorded 62% less 
average dilution, compared to stopes drilled using the 
existing process (11.7% versus  29.8% respectively).

Applied to full year FY17 data, that’s the  equivalent of 
$8.2M AUD additional ore recovered, with $4.5M AUD 
less spent on costs associated with dilution.
Phil Jones, Technical Services Superintendent. 
Evolution Mining, Cracow Gold Mine
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THE SOLUTION
Working in close collaboration with 
Evolution, Minnovare implemented 
the Production Optimiser system 
at Cracow, running two long-hole 
production rigs. The technology works 
independently of the rig’s on-board 
systems to deliver greater accuracy, 
speed and reliability in rig setup. All 
setups are conducted from the safety 
of the rig cabin.  

THE RESULTS
A series of 61 holes were drilled 
using the Production Optimiser. Each 
hole was then down-hole surveyed 
to determine its actual position. 
Compared to historical drilling data 
using the existing process the results 
indicated a 160% improvement in 
overall drilling accuracy, with 52% of 
holes drilled to within 2%  (+/-300mm) 
tolerance at the toe/breakthrough.  

“In the first six months following 
the implmentation, a detailed stope 
performance study was undertaken 
on 28 stopes, representing 20% of the 
total tonnes mined during FY18.  Of 
the 28, 11 stopes were drilled using 
the existing process and 17 drilled 
using the Production Optimiser. The 
results showed an average dilution of 
29.8% for all stopes drilled with the 
existing process, versus 11.7% for all 
stopes drilled with the Production 
Optimiser - a 62.6% overall reduction.

“Also significant was the variation 
in dilution across individual stopes. 
Looking at all stopes drilled using 
the existing process, the standard 
deviation in dilution was 18.6%, versus 
5.8% using the Production Optimiser.  
The maximum dilution recorded on 
a single stope was 72.4% and 27.6% 
respectively.

IMPLICATIONS & FUTURE DEVELOPMENTS
“Based on the findings of the stope performance study when applied an equivalent 
reduction in dilution across FY17’s full year production data. What it showed as  that, 
all things being equal, an additional $8.2M AUD would be recovered with  $4.5M AUD 
less spent on cost ssociated with dilution (haulage and processing). Return per tonne 
would increase 22%.  Significantly for mine management and planning is the increase 
in accuracy and reliability the Production Optimiser   provides.  Budget dilution going 
forward at Cracow has since been lowered to approximately 10% in FY19, with new 
modifications to the mining method aimed at delivering further efficiencies.”

A comprehensive free Whitepaper co-authored by Evolution Mining is also available from 
Minnovare which provides further detail on this case study.   
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