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-- Background informationBackground information

•• 20032003 –– IndustryIndustry Mile StonesMile Stones
•• DustDust
•• NoiseNoise
•• SafetySafety

•• 20052005 –– CEOCEO’’s sign commitments sign commitment

•• 20062006 –– Ministerial Safety SummitMinisterial Safety Summit

•• 20062006 –– CEOCEO’’s establish MOSH Task Forces establish MOSH Task Force

•• 20072007 –– Task Force present work to CEOTask Force present work to CEO’’ss

•• 20082008 –– MOSH Adoption Teams MOSH Adoption Teams 
•• LeadershipLeadership
•• NoiseNoise
•• DustDust
•• Falls of GroundFalls of Ground
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SA Mining Roadmap to Zero Harm: SafetySA Mining Roadmap to Zero Harm: Safety

20032003 20132013

20% per year20% per year

InternationalInternational
benchmarksbenchmarks

DestinationDestination

Commodity performance against Commodity performance against 
milestones (FFR) milestones (FFR) –– Provisional figuresProvisional figures

Gold

Non-gold

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Year

Fa
ta

lit
ie

s 
pe

r M
ill

io
n 

H
ou

rs
 W

or
ke

d

Gold

Non-gold

Increasing required rates

MilestoneMilestone
20072007

ActualActual
20072007

MilestoneMilestone
20132013

RequiredRequired
RateRate

GOLDGOLD

NONNON--GOLDGOLD

0.150.15 0.350.35 0.040.04 30%30%

0.090.09 0.160.16 0.030.03 22%22%

INDUSTRYINDUSTRY 0.120.12 0.220.22 0.030.03 29%29%

CoalCoal 0.090.09 0.120.12 0.030.03 21%21%



Part-time company members

MOSH Adoption System Organogram
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Sponsor (CEO)
D Noko (De Beers)

Sponsor (CEO)
H Wenhold (Sasol)

DUST
ADOPTION TEAM

Vanessa Govender (Gold Fields)
Tom Rogans (Anglo Coal)

NOISE
ADOPTION TEAM

Dickey Coutts (Harmony)
Des Wrigley (Consulting)

LEADERSHIP
ADOPTION TEAM

Martin de Beer (Lonmin)
Lazarus Sefole (De Beers) 

FOG
ADOPTION TEAM

Andre van Zyl (AngloGoldAshanti)
Eric Scholtz (Anglo Platinum)

Secretariat
CoM

Communication Facilitators
Wynand Marais (Coal)

Eugene Schoeman (Hard Rock)
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•• Falls of Ground Adoption Team (Steering Committee)Falls of Ground Adoption Team (Steering Committee)

•• 2 Members seconded on a full2 Members seconded on a full--time basistime basis
•• A van Zyl (AngloGold Ashanti)A van Zyl (AngloGold Ashanti)
•• E Scholtz (Anglo Platinum)E Scholtz (Anglo Platinum)

•• 8 Members participating on a part 8 Members participating on a part –– time basistime basis
•• N Fernandes (Impala) N Fernandes (Impala) 
•• K Brentley (Harmony)K Brentley (Harmony)
•• M Kevane (Lonmin)M Kevane (Lonmin)
•• F Hutten (Murray and Roberts Cementation)F Hutten (Murray and Roberts Cementation)
•• R Kersten (ARM)R Kersten (ARM)
•• G Dukes (AngloGold Ashanti)G Dukes (AngloGold Ashanti)
•• M Kriel (Gold Fields)M Kriel (Gold Fields)
•• F Castelyn (Gold Fields)F Castelyn (Gold Fields)

•• Dr John Stewart Dr John Stewart –– (Consultant for (Consultant for CoMCoM Secretariat)Secretariat)
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Falls of Ground Adoption TeamFalls of Ground Adoption Team

What are we dealing with?What are we dealing with?
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Falls of Ground Management Model (FOGM)Falls of Ground Management Model (FOGM)

•Programme or Management System

•Prevention of Excess Rock Damage prior to creating an Excavation

•Protection of the Excavation and the People and Equipment therein

•Promotion of Safe Work Practices and People Management Issues

•Provide Warning of Undesired Trends (Monitoring)

•Problem Solving (Including R&D)
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Falls of Ground Management Model (FOGM)Falls of Ground Management Model (FOGM)

Impala Platinum Mines                                           6 June 2008

•Programme and System for FOGM
•Policies
•OHSAS 18001 etc.
•Continual Improvement
•Leadership and Values

•Prevention of excessive rock damage:
•Strategy
•Layout
•Configuration
•Pillars
•Drilling, Blasting, Conditioning etc.

•Problem solving
•Research, Development and Technology
•Correction of reported problems
•Modeling and Failure Analysis etc…

•Promote safe work practices (People Issues):
•Behaviour Management
•Competency Evaluation
•Skills Training
•Performance Standards
•Task Observations 
•Continuous Risk Assessments etc.

•Protect people and excavation:
•Support Standards
•Safe-work procedures
•Examination
•Barring
•PPE etc.

•Provide warning of undesired trends
(Monitoring):
•Monthly reviews
•Rock Mass Monitoring results
•SHE Reports
•Rock Engineering Reports
•Statistical Reports
•Seismic Monitoring etc.

Falls of Ground CausationFalls of Ground Causation

Uncontrolled Fall of Ground IncidentUncontrolled Fall of Ground Incident
Damage, Injury, Fatality, CatastropheDamage, Injury, Fatality, Catastrophe

Loose Rock Loose Rock 
not Barrednot Barred

Loose Rock Loose Rock 
not Supportednot Supported

Hazardous Hazardous 
Area not Area not 

Barricaded OffBarricaded Off

Loose Rock Loose Rock 
Hanging wall Hanging wall 

or Side Wall or or Side Wall or 
FaceFace

Seismic Seismic 
Induced Induced 

RockburstRockburst

Seismic Seismic 
Induced Induced 

ShakedownShakedown

Seismic EventSeismic Event

Contributing FactorsContributing Factors

andand
//

oror

andand
//

oror

Plus GravityPlus Gravity

and / or Reef left in Hanging

High Field Stresses

Poor mine Design
Non Compliance to Design 

Requirements

Inadequate Support System

and / or

and / or

Incorrect Timing and partial 
misfires

Incorrect Burdens and 
length of holes Wrong direction of Holes

Geo Formation Processes No Support Installed
Incorrect type of Support 

installed

Incorrect Charging-up 
Practices

Incorrect Drilling Practicesand / or

and / 
or and / or and / or

and / 
or

Rock Mass Failure

Support not installed to 
standard

Support not installed in 
correct time frame

and / 
or

Inadequate Bracket Pillars / 
Design

Non compliance with 
Protective Requirements

Poor  prospecting and 
identification programme

Seismic Induced Rock burst

Seismic event

and / or

Poor Blasting Practices Poor Support Practices

Seismic Induced Shake 
down

Access to Bad Hanging wall 
not prevented

Unknow or Unidentified 
Structure

Inadequate Protection of 
Structures

and / 
or

Uncontrolled Fall of Ground Incident
Damage, Inury, Fatality, Catastrophe

and / 
orGeological Influence

Hanging wall Beam Failureand / 
or

Hanging wall not Barred  
Down

Plus Gravity !! Plus Gravity !!
and / 
or

Hanging wall not adequately 
supported

Friable Ground Condition Damaged and Fractured 
Hanging wall

and / 
or

Loose Rock
(Hanging wall)

and / 
or

Incorrect Extraction Rateand / or

and / or
and / 
or

and / 
or

and / 
or

and / 
or

and / 
or

Mining Span Limit 
Exceeded

Over Charging with 
explosives

and / 
or

Faults, fissures, dykes etc.and / or

and / 
orGeological Disturbances Untreated Brows

Typical Geology 
(Shales etc.)

Loss of compressive stress 
in hanging wall

No Tamping used

Support Span Limit 
Exceeded

Inadequate Conditioning -
(where required)

and / or and / or

Inadequate  Mine Design

High Stress Loading of 
Structures

Unplanned Rock Mass 
Response

Inadequate  Mine Design

Movement on a Geological 
Structure

Pillar or Pillar Foundation 
Failure

and / 
or

Geological Infrmation and 
analysis not available

and / 
or

and / 
or

Inadequate Support system 
and / 
or

Incorrect extractiobn rate

Inadequate Pillar design Incorrect Extraction Ratio

and / 
or

Poor Extraction Strategy
Non Compliance to Mine 
Design Requirements

Incorrect Extraction strategy 

and / or

and / 
or

and / 
or

and / 
orand / or

Excessively High Induced 
Stress Levels

Inadequate Excavation 
Protection Measures

Poor design and Placement
Non compliance to Mine 

Design Criteria
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Falls of Ground CausationFalls of Ground Causation……..

•• Contributing Factors:Contributing Factors:

•• Loss of confining stresses in hanging wallLoss of confining stresses in hanging wall
•• Inadequate support systemInadequate support system
•• Support span limits exceededSupport span limits exceeded
•• (Untreated) geological disturbances including brows(Untreated) geological disturbances including brows
•• Mining span limits exceededMining span limits exceeded
•• Support not installed to standardSupport not installed to standard
•• Support not installed in correct timeSupport not installed in correct time
•• Inadequate pillar designsInadequate pillar designs
•• Incomplete geological information or not availableIncomplete geological information or not available
•• Incorrect extraction ratios or ratesIncorrect extraction ratios or rates
•• Poor extraction strategyPoor extraction strategy
•• Non compliance to mine design requirementsNon compliance to mine design requirements
……………….etc.etc……..
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Falls of Ground Adoption TeamFalls of Ground Adoption Team

•• Falls of Ground Adoption Team Activities Workshop Falls of Ground Adoption Team Activities Workshop ––
March 2008, Glenburn LodgeMarch 2008, Glenburn Lodge

•• Assessment of FOG concerns and opportunitiesAssessment of FOG concerns and opportunities
•• 8 Areas of concern and possible opportunities noted8 Areas of concern and possible opportunities noted

•• Selection process applied Selection process applied (Cost, Time, Ease of Implementation, Outcome)(Cost, Time, Ease of Implementation, Outcome)
•• 3 Areas of opportunity identified 3 Areas of opportunity identified 

•• Diligent Examination and Making SafeDiligent Examination and Making Safe
•• ““InIn--stopestope”” boltingbolting
•• ““InIn--stopestope”” nettingnetting

•• Final selectionFinal selection
•• To optimise and ensure that appropriate procedures and practicesTo optimise and ensure that appropriate procedures and practices are are 

in place and accepted by all stake holders to the point where noin place and accepted by all stake holders to the point where no work work 
will commence or continue in any area that has not been adequatewill commence or continue in any area that has not been adequately ly 
examined and made safe.examined and made safe.
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Falls of Ground Falls of Ground –– Concerns / OpportunitiesConcerns / Opportunities

•• Sourcing and application of good geological Sourcing and application of good geological 
informationinformation

•• Extraction strategiesExtraction strategies
•• Pillar miningPillar mining
•• Examination and making safeExamination and making safe
•• Cleaning processesCleaning processes
•• Separating employees and hazardsSeparating employees and hazards
•• Behaviour management and leadershipBehaviour management and leadership
•• ProPro--active monitoringactive monitoring

Mine Managers’ Association   12 September 2008

Falls of Ground Adoption Team ActivitiesFalls of Ground Adoption Team Activities

•• We have:We have:
•• Identified areas of Leading PracticeIdentified areas of Leading Practice
•• Evaluated what constitutes an effective examination and making sEvaluated what constitutes an effective examination and making safe afe 

processprocess
•• Tested the Leading Practice at the Source MineTested the Leading Practice at the Source Mine

•• Work in progress:Work in progress:
•• Demonstrate the effect of the Leading Practice at a DemonstratioDemonstrate the effect of the Leading Practice at a Demonstrationn

Mine SiteMine Site
•• Finalise the requirements for adoption of an Effective Leading Finalise the requirements for adoption of an Effective Leading 

PracticePractice
•• Have the Leading Practice Have the Leading Practice ““AdoptedAdopted”” by initial by initial ““Adoption SitesAdoption Sites”” andand

then by the rest of the Industry.then by the rest of the Industry.
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Team Examination and Making SafeTeam Examination and Making Safe…………

•• The Miner (or Competent A person) is legally accountable for theThe Miner (or Competent A person) is legally accountable for the
examination and making safe processexamination and making safe process

•• Responsibility on all members of the team to examine and make saResponsibility on all members of the team to examine and make safe a fe a 
designated area designated area –– direct supervision and coaching by the Miner / Comp Adirect supervision and coaching by the Miner / Comp A

•• The working place is divided into demarcated sections with indivThe working place is divided into demarcated sections with individualidual
members being assigned to that area for their input in examinatimembers being assigned to that area for their input in examination, making on, making 
and keeping that area safeand keeping that area safe

•• All persons (other than visitors) entering a working place will All persons (other than visitors) entering a working place will be in be in 
possession of a pinch bar at all timespossession of a pinch bar at all times

•• Designated / demarcated points for storage of examination and maDesignated / demarcated points for storage of examination and making safe king safe 
toolstools
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Team Examination and Making SafeTeam Examination and Making Safe……....

•• The crew enters the panel from the topThe crew enters the panel from the top

•• The team responsible for making the top section safe continues wThe team responsible for making the top section safe continues with their ith their 
work under the guidance of the Miner / Comp A and when satisfiedwork under the guidance of the Miner / Comp A and when satisfied it is safe, it is safe, 
they hand over to the next team at the demarcated point.they hand over to the next team at the demarcated point.

•• The second team takes over and repeats the process through to thThe second team takes over and repeats the process through to the third e third 
team etc.. until the gully (and siding) has been made safe.team etc.. until the gully (and siding) has been made safe.

•• The crew participates in the discussion regarding the Hazards obThe crew participates in the discussion regarding the Hazards observed, the served, the 
remedial actions required and the work activities of each team mremedial actions required and the work activities of each team member.ember.

•• The Miner then completes the Safe Declaration Document.The Miner then completes the Safe Declaration Document.

•• Once satisfied that the process has been completed, they will alOnce satisfied that the process has been completed, they will all sign their l sign their 
consent on the declaration document and the miner will sign signconsent on the declaration document and the miner will sign signaling that the aling that the 
work place has been declared safe and that the activities for thwork place has been declared safe and that the activities for the shift may now e shift may now 
commence.commence.

Mine Managers’ Association   12 September 2008








