




Suggested Methodology for Evaluating 
Heading Face Stability and Face Support 
Design Options

VERSION 1.0



© Workplace Safety North, 2025

Suggested Methodology for Evaluating Heading Face Stability and Face Support Design Options

The information contained in this material is provided as a guide only. WSN recognizes that individual companies 
must develop health and safety policies and programs which apply to their workplaces and comply with appropriate 
legislation. It is generally current to the best of our knowledge, having been compiled from sources believed to be 
reliable.

This material does not constitute legal advice. While the information provided, including references to legislation and 
established practice, is current at the time of printing, it may become out-of-date or incomplete with the passage of 
time.

No warranty, guarantee or representation is made by WSN as to the absolute correctness or sufficiency of any 
information contained in this material and WSN assumes no responsibility in connection therewith; nor can it be 
assumed that all acceptable safety measures are contained in this material, or that other or additional measures may 
not be required in particular or exceptional circumstances.

While WSN does not undertake to provide a revision service or guarantee accuracy, we shall be pleased to respond 
to your individual request for information at any time. WSN assumes no responsibility or liability for any errors or 
inaccuracies that may appear in this material.

All rights reserved. This material is furnished under license and may only be used or copied in accordance with the 
terms of such license. The material contained within is protected by copyright. The reproduction or transmission of 
all or any part of this material without the prior written consent of WSN is a violation of national and international 
copyright laws.

Except as permitted by such license, no part of this documentation may be reproduced, translated, stored in a 
retrieval system, or transmitted, in any form or by any means, electronic, mechanical, recording, or otherwise, 
without the prior written permission of WSN.

TRADEMARK NOTICE

The WSN logo is a trademark of Workplace Safety North.

For additional copies of this material or for further information please contact:

Workplace Safety North 
690 McKeown Avenue, P.O Box 2050 Station Main  
North Bay, Ontario P1B 9P1 
Toll free: 1-888-730-7821 (Ontario)  
Fax: 705-472-5800 
workplacesafetynorth.ca

WE RESPECT YOUR PRIVACY

WSN values our clients and thanks you for your confidence in using WSN for your training, products, and services. 
As our client, you trust us with your personal information. We respect that trust and want you to be aware of our 
commitment to protect the information you share in the course of doing business with us.  For more information, 
contact us at the toll-free number above.



Suggested Methodology for Evaluating Heading 
Face Stability and Face Support Design Options

3    workplacesafetynorth.ca

Table of Contents
Foreword�������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 4

WSN Ground Control Technical Advisory Committee������������������������������������������������������������������������������������������5

Suggested Metholodology for Evaluating Heading Face Stability and Face Support Design Options��������6

1. Introduction...........................................................................................................................................................6

2. Scope of the reference document.....................................................................................................................7

3. Suggested methodology for evaluating heading face stability...................................................................8

4. Ground failure types at development heading faces....................................................................................9

5. Suggested methodology for assessing potential risks associated with workers’ exposure to 
unsupported heading face.................................................................................................................................... 11

6. Face support design options based on failure mechanisms and ground control hazards.................14

7. Assessing sufficiency of face support............................................................................................................ 24

References���������������������������������������������������������������������������������������������������������������������������������������������������������������������� 25

Appendix A: Example of Risk Assessment for Working at Development Heading Face������������������������������27



4 workplacesafetynorth.ca

Suggested Methodology for Evaluating Heading 
Face Stability and Face Support Design Options

Foreword

Injury statistics show that some of the fatal and critical injuries attributed to falls of ground 
and rockbursts in Ontario’s underground mines were associated with displacement of material 
from a development face as a result of a loose wedge and/or strain burst. As underground mines 
get deeper, ground conditions become more complex as a result of high stresses, irrespective if 
the rock mass is massive (with few joints) or heavily jointed. Openings excavated in deep, high 
stressed, and jointed rock masses can result in failure mechanisms that progress from brittle 
spalling and slabbing (in the case of massive rocks with few joints) to a more ductile type of 
failure (for heavily jointed rock masses).

High stress conditions and seismicity present particular hazards in deep underground hard rock 
mines. Factors that affect seismicity at a mine include rock characteristics, pre-mining stresses, 
the presence of geological structures, the amount of material extracted and mine sequencing. 
Various types of failure commonly observed in underground openings excavated in deep, highly 
stressed, massive, and jointed rock masses are discussed, including typical damage mechanisms 
resulting from rockbursts or strainburst. The depth of damage caused by bulking, ejection and 
shaking depends on rock stress levels, rock mass quality, excavation shape, support systems type, 
state of loading and remaining dynamic capacity, and the magnitude of the seismic event.

This reference document is intended to assist Ontario mining operations in developing their 
internal programs for evaluating heading face stability to be able to design an appropriate ground 
support system to be installed to minimize the workers’ exposure to  geotechnical hazards while 
working at the development face.

This document was prepared by the Workplace Safety North’s (WSN’s) Technical Advisory 
Committee in Ground Control. WSN gratefully acknowledges the contributions of all members.
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Suggested Metholodology for Evaluating Heading Face Stability and 
Face Support Design Options

1. Introduction

In Ontario, falls of ground and rockbursts are recognized as the main causes of deaths and serious 
injuries in underground mines. The traumatic fatal injury performance for ground control from 
2000 - 2020 shows seven (7) fatal injuries recorded (Table 1). Three (3) of the fatal injuries, or 
~ 43%, were associated with working at a heading face; one (1) was at a vertical heading face (a 
raise) and two (2) were from horizontal heading faces. Two (2) injuries were associated with 
fall-of- ground at heading faces and one (1) of the injuries was associated with a strain burst at 
a heading face. The graphical representation of the Ontario fatal injuries for falls of ground and 
rockbursts from 2000 - 2020 is shown in Figure 1. The data shows no fatal injuries occurred in 
2001, from 2003 to 2006, from 2008 to 2011, 2013, and from 2015 to present. The trend analysis 
based on linear regression best-fit line shows a gradual decrease in fatal injuries during the 
period. However, undeniably, critical injuries have been associated with fall of ground and 
rockbursts in heading faces that should not be ignored for a goal to achieve ‘zero harm.’ 

Following the Mining Health, Safety and Prevention Review (MHSPR) completed 2015, one of 
the focus of the Ministry of Labour, Immigration,  Training and Skills Development (MLITSD) 
inspection blitz in ground control was on face support. This reference document has been 
prepared and is intended to assist Ontario mining operations develop a process of evaluating 
heading face stability based on the  type of equipment and level of mechanization used and 
mining practices for advancing heading face using the drill-and-blast method. The document also 
provides face support examples depending on various ground conditions, to ensure worker safety 
in the vicinity of an active heading face.

Table 1 – Summary of Ontario fatal injuries for falls of ground and rockbursts 2000-2020

Year of Incident Description of Incident

2000 A worker was struck by a rockfall caused by a rockburst that displaced 20 
tons (gold mine).

2002 A worker was struck by loose while operating a scooptram in an open 
stope (gold mine).

2007 A worker was struck by a piece of rock while in a raise (mine contractor 
at a gold mine).

2012 (January) A worker was struck by displaced material from a development face 
(nickel mine).

2012 (April) A worker was struck by a piece of rock while loading a development 
round (gold mine).

2014 Two (2) workers were struck by shotcrete and rock, following a seismic 
event (nickel mine).
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Figure 1 – Ontario ground control related fatal injuries 2000-2020

The Workplace Safety North (WSN) and WSN’s Ground Control Technical Advisory Committee 
(GC TAC) recognize that individual companies must develop health and safety policies and 
programs which apply to their workplaces and comply with appropriate legislation, including 
heading face stability assessment, face support designs and installation for advancing heading face 
using drill-and-blast methods.

2. Scope of the reference document

This document is an update to the WSN GC TAC document ‘Suggested methodology for evaluation 
of heading face stability’ prepared in 2014. The information contained in this reference material is 
distributed as a guide only to assist Ontario mining operations to:

•	 Develop a process of evaluating heading face stability advanced using drill-and-blast 
methods while considering the level of equipment/mechanization used and mining 
practices.

•	 Develop face support standards to be implemented based on identified and assessed 
potential hazards associated with the stability of heading faces and worker safety at the 
workplace, using face support design examples contained in this document as a guide.

The document provides examples for face support designs depending on the ground conditions at 
the heading face.
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3. Suggested methodology for evaluating heading face stability

The suggested process flow for evaluating heading face stability is shown in Figure 2. The 
evaluation process is intended to determine the requirement for face support based on factors 
specified in Step 1 of the flowchart. The design and implementation of face supports will be based 
on the identified and assessed potential hazards associated with the stability of development 
heading faces and worker safety at the workplace.

Figure 2 - Suggested process flow for evaluating heading face stability
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An illustrated quick reference document titled ‘Best Practices for Assessing Ground Control 
Hazards in the Workplace’ prepared by WSN and the WSN’s GC TAC in 2017 can be a useful 
aid for identifying and assessing potential risks associated with the stability of development 
heading faces and worker safety at the workplace. The ‘Reference Document for Preparing Risk 
Assessment and Management Program of Ground Control Hazards’, also prepared by WSN and 
the WSN’s GC TAC in 2020, is also available and is intended to assist Ontario mining operations 
in developing their internal program for conducting a risk assessment, prepare a risk register of 
ground control hazards, and managing the risks associated with the identified hazards.

Once Item 2 of the flowchart is established, the timing of face support installation should be 
determined based on the sequence of activities required for advancing the development heading 
using drill-and-blast and considering the level of equipment mechanization used, and the 
proportional time over which workers will be exposed at the face while performing the various 
components of the work cycle. Exposure, and hence risk, is not constant across all of the work 
processes, where drilling can trigger the generation of loose or strain bursting, while marking up 
bootlegs has a different risk profile.

4. Ground failure types at development heading faces

Rock mass failures in underground development heading faces in hard and soft rock mines 
depend upon the heading dimension, the in-situ stress level, the characteristics of the rock mass, 
and mining practices. The design of face support depends on the condition of the heading face 
and the timing of ground support installation in the development cycle depends on the level of 
equipment mechanization used in advancing headings with drill-and-blast processes.

4.1 Hard rock mines

In underground headings excavated at relatively shallow depth and in jointed rock masses, the 
most common types of failures are those involving wedges or blocks sliding out of the face or 
unravelling of loose. Figure 3 shows a simplified illustration of a wedge failure.

Within underground openings excavated in deep, high stressed, massive or  jointed rock masses, 
failure progresses from brittle spalling and slabbing (in the case of massive rocks with few joints) 
to a more ductile type of failure (for heavily jointed rock masses). Figure 4 illustrates a simplified 
depiction of the various types of failures which are commonly observed underground in deep, 
high stressed, massive  and/or jointed rock masses.

Rockbursts or strainbursting at heading faces present hazards that are particular to hard rock 
mines. Factors that affect seismicity at a mine include rock characteristics, pre-mining stresses, 
the presence of geological structures, and the effect of ‘diminishing pillars’ while advancing 
towards major geological structures (such as a fault or dyke) or old headings. Figure 5 shows 
damage mechanisms caused by rockbursts or strainbursting. The depth of damage caused by 
bulking, ejection and shaking depends on rock stress levels, rock mass quality, excavation shape, 
support systems type, state of loading and remaining dynamic capacity, and the magnitude of the 
seismic event.
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Figure 3 – Simplified 
illustration of a wedge 
failure in underground 
heading face excavated 
at shallow depth and in a 
jointed rock mass

Figure 4 – Simplified 
description of the various 
types of failure which are 
commonly observed in 
underground openings 
excavated in deep, high 
stressed, massive  and/
or jointed rock masses 
(source: Hoek et al, 1995)
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Figure 5 - Rockburst or 
strainbursting damage 
mechanism (source: 
CAMIRO, 1995)

4.2 Soft rock mines

The failure of a rock mass in underground development heading faces in soft rock mines also 
depends upon the heading dimension, the in-situ stress level, the characteristics of the rock 
mass, and mining practices. In underground headings excavated in relatively soft, weathered, and 
jointed rock masses, the most common types of failures are those involving gravity, progressive 
failure and squeezing ground.

5. Suggested methodology for assessing potential risks associated with 
workers’ exposure to unsupported heading face

Following the evaluation of heading face stability, as discussed in Section 3 of this document, it 
is important to determine the timing for the installation of face support, considering the steps 
and activities involved in the development cycle and the level of equipment mechanization used 
in the drill-and blast process. The assessment will determine at what stages of the development 
cycle workers will be at greater risk  from the exposure to gravity driven failures of loose or 
material ejected as the result of a rockburst when performing work near unsupported  ground 
specific to the heading face, to determine when face support will need to be installed. Table 2 
summarizes the steps in a development cycle, activities performed, possible worker exposure to 
the unsupported face while performing work in a drill-and-blast development cycle, considering 
the level of drilling equipment mechanization used (Figure 6), and the timing of face support 
installation. Note that development mucking and ground support installation stages of the cycle 
were not included in Table 2, as the purpose of the assessment is to identify potential risks 
associated with the stability of heading faces where workers can be exposed to ‘loose’ and/or 
‘rockbursts’ hazards while performing work.

An example of risk assessment and management process for assessing risk of working at the 
heading face is provided in Appendix A.
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Figure 6 – Evolution of drilling equipment development used in mining from 1900 - 2005 
showing drilling rate (source: Atlas Copco, 2006)

6. Face support design options based on failure mechanisms and 
ground control hazards

Face support designs are dependent upon the excavation geometry (dimension), in-situ stress 
level, rock mass characteristics, and upon mining practices, as discussed in Section 4 of this 
document. Figure 4 can be summarized as follows:

a.	 Massive rock, low stress - This type of opening is commonly found at shallow depths in  
	 rock masses with few discontinuities. Little or no failure is expected.
b.	 Jointed rock, low stress - Unsupported blocks or wedges, formed by intersecting  
	 discontinuities, may fall or slide from the back or walls.
c.	 Heavily jointed rock, low stress - The opening could fail as a result of unravelling of small  
	 interlocking blocks and wedges. Over time, failure can spread deep into the rock mass if it  
	 is not controlled.
d.	 Massive rock, high stress - Spalling, slabbing, and crushing begins at high stress  
	 concentration points on the boundary and propagates into the surrounding rock mass.
e.	 Jointed rock, high stress - Failure occurs as a result of sliding on discontinuity surfaces,  
	 and by crushing and splitting of rock blocks.

f.	 Heavily jointed rock, high stress - The rock mass fails by sliding on discontinuities and  
	 crushing of rock pieces. Floor heave and sidewall (opening) closure are typical in this  
	 situation.
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Items a, b and c are categorized as Low Strainburst or Rockburst Hazard and rock falls are 
considered as the main cause of injury due to gravity conditions. Items d and e are categorized 
as High Strainburst or Rockburst Hazard and sudden rock bulking, ejection and rock falls due to 
seismic shaking as the main cause of injury.

Strainbursts or rockbursts present hazards that are particular to hard rock mines and the damage 
mechanisms caused are shown in Figure 5, and are summarized as follows: 

a.	 Sudden bulking of rock - Fresh fractures are created and existing fractures are enlarged  
	 as a result of seismicity, and the broken rock increases in volume. This places additional  
	 strain driven loads on the ground support tendons, and the mesh.
b.	 Ejection of rock fragments - Caused by the transfer of seismic energy (acceleration of  
	 stationary rock mass around the perimeter of the opening). 
c.	 Rock falls -  Caused by shaking resulting from local or remote seismic events. 

The depth of damage caused by bulking, ejection and shaking depends on rock stress levels, rock 
mass quality, excavation shape and the magnitude of the seismic event.

Other considerations in face support designs are the excavation geometry (wide and tall) to 
ensure appropriate support coverage. A ‘Benchmarking face support practice in seismically active 
mines’ study conducted by Hadjigeorgiou and Potvin (2022) in seismically active mines in 
Australia and Canada is available as a resource.

Factors to consider in face support design for massive (intact) to heavily jointed rock mass with 
low stress-low seismic hazard conditions are shown in Figure 7. Note that screen orientation 
(horizontal or vertical) is at the discretion of the operation. Choice of bolt used to pin the mesh 
screen is also at the discretion of the operation but the typical type of bolt used by various 
operations is a friction stabilizer bolt, which can be installed using the equipment used to drill 
the round. The length of the support tendons must be compatible with the maximum size of the 
potential wedge, and the length of advance of the heading, such that the bolts are completely 
removed during the subsequent blast, and do not create additional hazards.
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Figure 7 – Factors to consider in face support design for intact to heavily jointed rock mass with 
low stress-low seismic hazard conditions

Factors to consider in face support design for massive (intact) to heavily jointed rock mass with 
high stress-low seismic hazard conditions are shown in Figure 8. In massive (intact) to heavily 
jointed rock mass with high stress-high seismic hazard conditions factors to consider are shown 
in Figure 9.



Suggested Methodology for Evaluating Heading 
Face Stability and Face Support Design Options

17    workplacesafetynorth.ca

Figure 8 – Factors to consider in face support design for intact to heavily jointed rock mass with 
high stress-low seismic hazard conditions

Figure 9 – Factors to consider in face support design for intact to heavily jointed rock mass with 
high stress-high seismic hazard conditions
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Face support systems commonly used in Low Strainburst or Rockburst Hazard excavations are 
welded mesh screens pinned with friction stabilizer bolts. A combination of welded mesh screens 
and mesh straps held with dynamic ground supports are used in High Strainburst or Rockburst 
Hazard excavations and can be covered with shotcrete or fibre reinforced shotcrete if necessary. 

Tables 3 and 4 illustrate face support options based on types of failures shown in Figures 3, 4, 5 
and 6. Table 3 shows illustrations of face support options for low stress rock mass conditions in 
massive, jointed and heavily jointed rocks. Table 4 shows illustrations of face support options for 
high stress rock mass conditions with varying degree of jointing.

The type of bolt used to tack the screen should be based on the stress/seismicity conditions of the 
rock mass and the degree of jointing. Table 5 shows an example progression of minimum ground 
support based on the stress/seismicity condition of the rock mass with varying degree of jointing. 
The depth of failure due to the seismic event, and the amount of strain loading placed on the 
support system also need to be considered.
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Table 5 – Example progression of minimum ground support based on the stress/seismicity 
condition of the rock mass with varying degree of jointing.

Stress/Seismicity 
Conditions

Rock Mass Type 
(refer to Tables 3 and 

4)
Type Ground Support Description

High stress with 
massive to few joint 
sets (1-3) rock mass

1

Welded mesh (#__ gage) installed 
with bolts (friction stabilizer or 
others) in ____ pattern from wall-to-
wall to about (specify height) above 
floor or grade line. Top bolts tight 
to the face, lower bolts not tight to 
the face to allow loose to roll down 
behind screen and tightened after 
drilling.

High stress with 
jointed rock mass 2

Welded mesh (#__ gage) installed 
with bolts (friction stabilizer or 
others) in diced ____ pattern from 
wall-to-wall and floor to back. Bolts 
installed tight to the face.

High stress with 
jointed to heavily joint 

rock mass
3

Welded mesh (#__ gage) installed 
with bolts (friction stabilizer or 
others) in ____ pattern from wall-to-
wall and from floor to back. Install 
two (2) dynamic bolts in the middle 
of each screen.

High stress with 
heavily joint rock mass 4

Welded mesh (#__ gage) installed 
with dynamic bolts in ____ pattern 
from wall-to-wall and from floor to 
back. Mesh straps may be installed 
with the bolts subject to ground 
condition.

High stress with 
heavily joint rock mass 5

Welded mesh (#__ gage) installed 
with dynamic bolts in ____ pattern 
from wall-to-wall and from floor to 
back, and apply shotcrete over top of 
support. Mesh straps may be installed 
as per ground condition. Mesh straps 
may be installed with bolts subject to 
ground condition prior to shotcrete 
application.
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7. Assessing sufficiency of face support

A risk-based assessment of face support should be conducted to determine the effectiveness of the 
system in difficult ground conditions. The assessment should include reviewing incident reports 
and visual inspection to determine installed ground support and rock mass interaction at the 
heading face following a ground failure (fall of ground or rockburst). If the unusual occurrence 
led to a near miss or an injury of a worker, the assessment should also determine which cycle of 
the development activity led to the occurrence.

It is common knowledge that workers are exposed to hazards of loose rock or fall of ground every 
time work is performed at the face. The analysis on the number of incidents and occurrences in 
a development cycle shown in Table 2 is important. Should incident frequency indicate higher 
percentage in a particular steps of a development cycle (e.g., incidents occur during or after 
drilling the round), then the timing of ground support installation should be performed before the 
step.  When preparing the options, the relative timing of the application of the control (where in 
the cycle) has to be considered to minimize worker exposure to the hazard.
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Notes:
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Appendix A

Appendix A: Example of Risk Assessment for 
Working at Development Heading Face
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Appendix A

 

Executive Summary 
 
This report provides the analysis of the risks of a “fall of rock or loose while working at the face at Kidd 
Operations mining and proposed methods to mitigate these risks. 

This analysis was done using a benchmark and brainstorming methodology where the present method 
and several alternate methods were ranked using the Kidd Operations risk matrix.  The results of this 
assessment can be found in the appendices and body of this report.  A number of solutions were 
selected for testing to reduce the risk of exposure to fall of muck at the face.   

The development of the process flow sheet and where the history of incidents occurs in the process 
helped to focus the group on the following actions: 

1. Test the use of split set ground support in the face- (in consultation with Ground control determine 
optimum pattern) 

2. Develop changes to the procedure to install face ground support, need to answer the following: 

2.1. Is the support to be installed prior to drilling the round/slash? 

2.2. Is the support to be installed after drilling the round/slash? 

3. Test the use lifter tubes to reduce the exposure at the face when clearing lifter holes after drilling. 

4. Change loading SOP to ensure only 1 person loads at a time so that boom is never over second 
worker. 

Seventy-five (75) percent of all injuries to workers at Kidd Operations happened during or after the 
drilling phase of the process and the controls proposed should minimize the exposure to the hazard.  
Overall, the introduction of bolting at the face, using lifter tubes and changing the loading SOP should 
reduce the exposure of workers at the face resulting in a residual ranking of 5 minor for this risk. 
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1. Introduction and Background Information 

Xstrata Copper Canada is strongly committed towards Sustainable Development (SD). The corporation 
has defined 17 standards that state the management expectations regarding SD. Risk Management is 
one of the SD standards. Each site is expected to identify the risks that it is exposed to. As risks are 
identified they are accessed using the Xstrata Copper Canada risk matrix to quantify the exposure with 
and without controls. See definitions for details.  Depending on the ranking the operations will then 
determine if further actions/controls are required to reduce the risk to “As low as reasonably 
practicable” (ALARP) 

This study was mandated by Ryan Roberts, Superintendent- Development and Rehab at the Kidd 
Operations.  A charter can be found in appendix 1. 
The goals of the study were to:  

• Assess the present risks and rank the Health Effect/Injury 
• Brainstorm options to reduce the risk 
• Identify any new recommendations/actions to reduce risk. 

The risk assessment was conducted at the Kidd Mine on August 15, 2012. 

This specific scenario of loose or fall of ground while working at the face is a part of the Catastrophic 
Hazard for “Uncontrolled Ground Movement” and would be a sub element of this overriding risk.   

 

2. Methodology and Definitions 

2.1. Brainstorming Methodology 

For the purposes of this study a brainstorming methodology was used. 
 
Overview 

• The risk was defined as any fall of ground from the working face of a drift.  
• The history of incidents and injuries over the last 8 years was reviewed in the context of where in 

the work cycle the injuries/incidents have occurred. 
• The risk was ranked with the present controls. 
• Experienced personnel brainstorming a series of options to reduce the exposure to the risk. 
• The risk was ranked with the proposed controls. 
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Likelihood Table 

Category   Likelihood Criteria  

CERTAIN 
 •  99% probability, or 

•  consequence is occurring now, or 
• could occur within months 

LIKELY  
 •  50% and < 99% probability, or 

•  balance of probability will occur, or 
•  could occur annually 

POSSIBLE  
 •  20% and < 50% probability, or 

•  may occur shortly but a distinct probability it 
will not, or 
•  could occur in 2 to 5 years 

UNLIKELY  
 •  1% and < 20% probability, or 

•  may occur but not anticipated, or 
•  could occur within 5 to 20 years 

RARE  

 •   < 1% probability 
•  occurrence requires exceptional 
circumstances 
•  exceptionally unlikely, even in the long-term 
future 
•  occurs less than once every 20 years 

 

3. Workshop Sessions 

The workshop was held on August 15, 2012, with the following participants: 
Name Title Company 

Jim Francis  SD and Risk Coordinator Xstrata Copper, Kidd Operations 
Dave Counter Senior Ground Control Engineer Xstrata Copper, Kidd Operations 
Edward Pieterse Drill and Blast Superintendent Xstrata Copper, Kidd Operations 
Ryan Roberts Development and Rehab Superintendent Xstrata Copper, Kidd Operations 
George Holowienko  Jumbo Driller Xstrata Copper, Kidd Operations 
Marc Rondeau Development Supervisor Xstrata Copper, Kidd Operations 
John Toner Best Practice Mentor Xstrata Copper, Kidd Operations 
Richard Farrell Worker Certified Representative Xstrata Copper, Kidd Operations 
Alasdair Bishop EIT Xstrata Copper, Kidd Operations 
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3.1. Present Risk Ranking 
The inherent risk was ranked as a Category 4 (- Single fatality - Permanent (irreversible) disabling injury 
or health effects to 1 or more persons) with a likelihood of Possible (20% and < 50% probability or may 
occur shortly but a distinct probability it won’t, or could occur in 2 to 5 years)  this would result in a 
Ranking of [18] Significant.  The residual risk ranking using the list of controls on the following page and 
the “Development Cycle flow sheet” found in appendix 3 was ranked as a [13] Reportable with the 
likelihood staying the same but the impact dropping mostly due to the scaling that is done to control the 
risk.   

 

3.2. Controls 
 

Coding Title 
KMN-08-OP-PRG-
00002  Fall Protection Program 

KMN-08-OP-STD-
00003  Standard – Fall Protection 

KMN-08-DE-PRO-
00002 Mechanical Scaling 

KMN-08-DE-PRO-
00005  Line and Grade Procedure 

KMN-08-DE-PRO-
00006  Marking up the face Procedure  

KMN-08-DE-PRO-
00401  Scaling from the Ground or Muckpile Procedure 

KMN-08-DE-PRO-
00402  Face Preparation Procedure 

KMN-08-DE-PRO-
00403  Jumbo Operation Procedure 

KMN-08-DE-PRO-
004404  Working Near Rotating Jumbo Drill Steel Procedure 

KMN-08-DE-PRO-
004408  Blasting with i-kon Detonators Procedure 

KMN-08-GC-SWI-
00001  Ground Stability Assessment Standard Work Instruction 

KMN-08-GC-PRG-
00001  Mine Geotechnical Design document  

KMN-08-OP-GLD-
00801  Ground Support Guidelines 

KMN-08-BE-PRO-
00201  Blasting Procedure 

KMN-08-BE-PRO-00203 Loading a Face Procedure 
KMN-08-GEO-PRO-01800 Underground Geological Mapping Procedure 
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4. Results 

The risk review and brainstorming of working at the face resulted in 4 actions to reduce the risk to 
workers at the face.  The present residual risk was ranked at 13- Reportable.  Upon review of the XSS 
system there have not been any lost time injuries and therefore this risk is ranked higher than it should 
be.  See Appendix 5 for data frequency.  The residual ranking would then be unlikely (between 2 and 5 
years) at 9 Reportable to be conservative.  The group assessed the residual with the new controls 
(shown below) as a 9 reportable but with the data not supporting the severity it should go to 5 minor.  
The split set installation is an engineered control and can reduce both impact and likelihood, lifter tubes 
allow a reduction of digging out the lifters and can reduce both impact and likelihood, the SOP change 
can only reduce frequency. 

1. Test the use of split set ground support in the face- (in consultation with Ground control determine 
optimum pattern) 

2. Develop changes to the procedure to install face ground support, need to answer the following: 

2.1. Is the support to be installed prior to drilling the round/slash. 

2.2. Is the support to be installed after drilling the round/slash. 

3. Test the use lifter tubes to reduce the exposure at the face when clearing lifter holes after drilling. 

4. Change loading SOP to ensure only 1 person loads at a time so that boom is never over second 
worker. 

Overall the introduction of bolting at the face, using lifter tubes and changing the loading SOP should 
reduce the exposure of workers at the face resulting in a residual ranking of 5 minor for this risk. 
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