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Workshop: A tripartite and collective process

[ [ A [ A
Subject
Sector |:> Matter Events Events Events
selection Experts identified analyzed prioritized
identified
\ \

STAR,

(6 Workplace oao
& Safety North % 905” 4
E

&R



Workshop: A Tripartite and Collective Process

Workshop process was open, transparent, and collaborative:
* Ensured perspectives/viewpoints were heard

 Responses were respected, not freely edited

* Finallist shared with participants before workshop

* Workshop results reviewed/validated by participants

Finding acceptable solutions that all members can support:

* Onlyindustry experts ranked the risks

* Process was NOT about consensus (although results
demonstrate a significant degree of convergence)
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Risk Assessment Workshop Results:

Top 10 risk categories based on highest risk within that category

Event (Situation/Condition) that could result in Injury or lliness OR

Rank Catego .
gory “What could keep you up at night?”
1 Equipment, materials, Interaction with mobile equipment
machinery —equipment collision with otherequipment (large vs small) —traffic control
Equipment, materials, . . . . .
2 . Interaction with mobile equipment and pedestrian
machinery
. . Adoption of new technology: battery electricvehicle fires— battery electricvehicle overheats, catchesfire,
3 Fire and explosion . . .
or explodes underground (injuring operators, miners and/or mine rescue personnel)
Musculoskeletal Disorder . i .
4 Worker suffers manual handling or repetitive straininjury
Hazards
5 Ground Control Ground control failure causinginjury
6 Occupational illness/disease | Exposure to airborne substances
Equipment, materials, . . . . .. _
7 quip . Interaction with mobile equipment— collision with infrastructure (conveyors, towers, etc.)
machinery
Equipment, materials, .
8 . Inadvertent contact with stored energy
machinery
9 Occupational illness/disease | Hearingloss
10 Fire and explosion Major fire underground from mobile equipment




Top Underground Mining Sector Risk Categories
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Analysis of Top 10 Risk Events

Contributing factors and undesired outcomes identified in the
following overall ranking/categories (three factors per top five)

Rank [ Risk Category Contributing Factor Result
. * Larger equipmentwithreducedsightlines
Equipment, . . s ) .
. * Brighterambientlightingand equipment headlights .. . .
1 materials, . . . . Collision with people and other equipment
. washingout lights of oncoming vehicles
machinery

* Lack of collision avoidance technology

* Autonomousequipment

2 Fire and explosion |+ Specialized explosives

* Inadequate preventative maintenance programs

Injury to worker, damage to equipment, loss of
process

* Lack of or inadequate engineering orventilation plan

Occupational Injury to worker, long-term effects resultingin

3 . * Mobile equipmentindisrepair . .
disease . . - . occupational disease
* Inconsistentdiesel emissions testing
* Inexperienced workforce
* Inadequate planningand supervision . .
4 MSDs g P 8 P Injury to a worker, long-term effects of injury

* Worker shortage contributes to overloading
personnel

* Mining at depth
5 Ground Control * Mininginhigh-stressground
* Changes inminingplan withimproperrisk review

Injury to a worker, damage to equipment, loss of
process
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Top 10 Health and Safety Risks
in Underground Mines
Interaction with mobile equipment is top risk

As identified by workers, supervisors, and employers in the Ontario mining industry
through a Ministry of Labour, Immigration, Training and Skills Development-facilitated
risk assessment workshop in partnership with Workplace Safety North.

1. Interaction with mobile

equipment - collision
’iy"{a' with other equipment
(large vs small) - traffic
control

6. Exposure to airborne
hazardous substances

7. Interaction with mobile
equipment - collision
with infrastructure
(conveyors, towers, etc.)

2. Interaction with mobile
equipment and pedestrian

3. Adoption of new
technology: Battery electric
vehicle fires or explosions
injure workers or mine
rescue personnel

. 4. Worker suffers manual

8. Inadvertent contact with
stored energy

handling or repetitive 9. Hearing loss

strain injury

5. Ground control failure
causing injury

10. Major fire underground
from mobile equipment

For more information, please contact your WSN Health and Safety Specialist
or visit workplacesafetynorth.ca

705-474-7233
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Root Cause Analysis: Risk Statement

Based on risk assessment results and further analysis, the
Root Cause Analysis working group confirmed and
developed the following risk statement using the
“Fishbone” approach addressing

“Collisions or contact between mobile equipment,
pedestrians, light vehicles, and/or fixed facilities
causing harm to worker(s).”
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Fishbone Diagram

People Processes Tools and Machines
“Collisions or contact
between mobile
equipment, pedestrians,
dentified a Primary Root I "gh tveh ! C./ ?5' and/ f)r
Cause continueto ask why.... fixed facilities causing
secondary, third level or fourth level harm to WOI’kel’(S)”
Measures Environment Culture
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Measures

BOLD FONT = TOP 10 PRIMARY CAUSAL

Inad e risk FACTORS
nadequate ris X
Lack of mgmt. program Lack of ReﬁllC“Ve Lack of
leadership culture Ineffective collision
2 commitment to Lack of equipment avoidance
training Ladkal safety resulting | illumination technology
: in workplace €ssons
supervisor/worke learned and
Ina.lcliequate. M stressors shared Mechanical | Inadequate
auditing traffic interactions failure ' maintenance Collisions
management Lack of employee _ or contact
programs involvement/engagement Failure of IRS ’ S I;ectwee;:
Inadequate job task 2B Inadequate equipment || . opile
obng/ati ans fors near miss Lack of implementation of Resistance communicatio lequipment
systems !
equipment programs management of change to change y hedestrians
program light
- vehicles,
Lack of Lack of el _ andlor
management communication work Legacy mine fixed
of change between working design facilities
grop's Inadequate causing
Intro. of follow-up and Overlighting harm to
Planning/coordination Distracted training of work area workers
of workgroups driving effectiveness
Ambient noise
Non-compliance to drowning out
procedures and Ll equipment Operator's compartment ]

program

Traffic mgmt.
Intro. to

new

technology Inc

Remote operations of

(common core)

onsistent training

equipment
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technology

Changing
demographics

Poor
infrastructure
Pedestrian
exposures

Inadequate signs,
barricades and barriers

Increased traffic }

Housekeeping J
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Change in leadership and ownership }

Mine plan

‘ Change in mine method Planning/coordination of

Silos (not communicating with work

workgroups groups, e.g.: contractor management)
) Mine design
Legacy mine
MOC not ‘ ;
i design
linked to Inconsistent consideration for
procurement

No system in place Traffic mgmt. program pedestrians in the workplace

Lack of management of
[ Lack of risk assessment change

5

Inconsistent review/training of
traffic management program

s

Lack of discussion with Not built around risk
operators/stakeholders

assessment review

Training Lack of review of gaps and

implementation of change

L

‘ Lack of

‘ Inconsistent OEM

experience of trainers training
Inadequate auditing Inadequate : Use of harnesses ‘
of trainers communication Remote operations of
regarding equipment Mechanical system malfunction ’
equip/equip,

equip/pedestrians

Lack of
collision

avoidance ULHEL D 57 ‘ ass?slzrknent
systems technology Intro._ of new o
equipment _
—‘ Lack of communication ’ ‘ implemented
Lack of

legislation/
standards

| ‘ Lack of training &
‘ experience

Black — Primary Causal Factor
Blue — Secondary Causal Factor
Red — Tertiary Causal Factor
Green — Quaternary Causal Factor
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|

Lack of verification ’
standards and

measurement

Lack of competency-
based training

Inadequate risk mgmt.
program

‘ Personnel
‘ changeover

[—J

Not consistently reviewed ‘

Outdated ’

Ineffective
Failure of root cause

Ineffective near miss
programs

Lack of supervisor/worker
measured interactions

training
analysis

Lack of

follow-up

Lack of
resources

‘ Lack of sharing of ‘

program

Unclear supervision role
and responsibilities

Undefined expectations

H

Audit reports not shared and/or
acted on within organization

Reputation ‘ Time restraints ]
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Inadequate
(follow-ups, auditing, employee mgmt.
development) systems
Inadequate auditing traffic Lack of inputting systems of
management programs information
Lack of Lack of
Lack of Inadequate job i
o templates e auditin
?0 task observations NGt _g
- ot bein
conduct for equipment completegd
audits
Lack of -
‘ o Poor quality

Black — Primary Causal Factor
Blue — Secondary Causal Factor
Red — Tertiary Causal Factor
Green — Quaternary Causal Factor



[ Sllos (not communciating with other groups) }

Travelling distance
to/from work

Lack of communication Fit for work

: . : between working
‘ SINOPS (poor simultaneous communications with other work groups

groups, e.g.: electrical vs. operations) [ Radio etiquette ]— ’

[ Inadequate supervision H Lack of accountability }—J
Poor communication ’

[ Too much radio traffic H Frustration ] through shift change

Planning

Lack of resources /
[ Lack of EFAP l service providers /
awareness / use

Mental & - -
physical health [ Distraction for task on hand ]

[ See substance use ]

[ Substance use }—W

[ Structure of incentive program H Production incentives }7 Non-compliance to
procedures and

/—{ Limited access to procedures H standards
‘ Inadequate follow-up and ’—{ Inadequate procedures M

Lack of facilities and
treatment support

training effectiveness

Family Lack of legislation

issues

Information overload J]

[ Lack of PPE maintenance program H Lack of high-visibility PPE }

Lack of funding/ [ Lack of EFAP ]
resources

Information overload H Multiple in-cab devices

management program

[ Inconsistent application ] Lack of initial/
ongoing training

I

Accountability Non-compliance to traffic

Distracted
driving

Electronic devices in workplace

l

Limited attention
spans

‘ Lack of testing . L:Cklm
echnology

Carbon [ Changing of equipment ] Inconsistent equipment- or Lack of familiarity of
footprint site-specific training technology

requirements

for work/personal

enforce

Mental health ‘ Lack of policy enforcement H Lack of ability to

[ Relying on common core training ]
J

See substance use

Lack of consistent verification .
under Fit for duty

Inconsistent training
(common core)

Changing Multi culture Population growth

demographics

Some common core modules are
not up to date

New/young workers ]

Long-term workers ]M

‘ Undefined Lack of resources and time H Insufficient training time

guidance
[ Industry demand H Turnover }J

Black — Primary Causal Factor
Blue — Secondary Causal Factor
Red — Tertiary Causal Factor
Green — Quaternary Causal Factor
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/—{ Lack of resources "{ Lackeipricities ‘

Training not keeping Production
up with tech pressures

Too bright ‘ Lack of standards ‘

Ineffective equipment illumination

Lack of compliance to
maintenance programs

Not enough
skilled labour M [melV iy BEEe ‘

‘ Production pressure H
Inadequate use of

. —— replacement parts
‘ Supply chain availability ’7

‘ See Inadequate H Mechanical failure
maintenance
‘ Operator ownership “‘ Abuse/misuse misapplications}

Inadequate : .
standards —i Inadequate inspections ’

‘ Industry competition

Inadequate
maintenance

Work
environment -
demographics

Equipment Capital constraints
availability

Quiet equipment‘ ‘ Manufacturer delays

Design of
equipment

Technology

BEV's line of sight ’
‘ Ergonomics/

blind spots ‘ In-cab distractions
‘ Legacy mine design ‘ g Lack of collaboration with OEMs ‘
|

‘ Equipment larger than environment ‘

Lack of collision

avoidance Capital constraints
technology

|

H Lack of skilled labour

‘ Lack of resources h -
{ Lack of maintenance ’

H Low confidence in technology ’

‘ e p— }_\_‘ _ _ No regulations or
Capital constraints Inadequate standards
communication Human factor
‘ Poor planning systems awareness/behaviour
Black — Primary Causal Factor
SR Blue — Secondary Causal Factor

J Workplace 2 a iy Red — Tertiary Causal Factor 17
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[ Traffic mgmt planning H Legacy mine design

[ Number of pieces of equipment in area }—J

[

Poor use of management H Equipment larger than environment ’
of changef program

‘ Lack of training, awareness to the

Storage of gear in safety bays ’

Unnecessary
storage of
material/clutter

Poor road ’—{ Insufficient road bed material ‘
conditions
I

Inadequate compliance to
infrastructure standards

No
standard/
guidance

program (education, knowledge) Lack of [ Lack of compliance t]o program I
Ambient noise resources and [ Scheduling priority ]
l Quieter mobile equipment (BEV's) drowning out equg‘nent
| equipment e e — ] [ Poor water management ]

\
[ Lack of priority H Lack of maintenance ]

[ Closed operator cabs ]

- - ! [ . [ l
‘ See Mine design (Process) H Poor infrastructure c(?rﬁsgar:?nr:nt Distracted driving ] Abandoned
Lack of comfort/ergonomics ] workings
Inconsistent communication Pedestrian BEV design/blind
between workgroups exposures spots Design of line of sight/orientation of operator]

|

Not obeying signs and barricades}

‘ Inconsistent planning/

- : Inadequate signs,
scheduling of work aLa(;k Orfnfelilt( ‘ barricadgs - b%rriers Industry standard not in place]
Not obeying signs and SSESSMents — —— .
‘ ba):ri(?adgs [ Increased speeds ] L{ Limited availability of adequate S|gns]

Poor placement or S
b H Overlighting of work area
unnecessary

1 .
[ T — H Lack of risk assessment use of
hierarchy of controls

[ Poor planning ] Poor visibility

)
[ Lack of risk assessments ]
Seasons

|

Limited collaboration (lack of |

input from workers in the area)

Lack of education for dust suppression ]

Water, humidity, freezing regarding ramp collisions ]

Black — Primary Causal Factor
Blue — Secondary Causal Factor
Red — Tertiary Causal Factor
Green — Quaternary Causal Factor
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Risk of reputation
damage

Lack of lessons learned and shared

‘ Legal ramifications

‘ Reactive culture H Not proactive to change

Failure of IRS

|

Unsupported JHSC l

[ Mistrust between parties I

[ Production pressures
[
[ Inconsistent messages ]

\

No standard in
place

L

Lack of leadership commitment to safety

management of change program

ack of implementation of
(resources)

‘ Lack of capacity

|

resulting in workplace stressors

[ =

‘ Changing of priorities ’ ‘ Corporate influences ’

Lack of knowledge
and understanding

— |

l

‘ Resource turnover ’ ‘

Ownership change ] ‘ Resistance to change

Workplace {5
Safety North \3 88
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l [ )
Complicated, not ’

user-friendly

=] |

‘ Lack of experience ’

High risk awareness/high
risk tolerance

Low risk awareness/high
risk tolerance

Lack of employee
involvement/engagement

Lack of inclusion
Comfort disruption

Inappropriate
behaviours and attitudes

Lack of enforcement
Change is not properly explained

Black — Primary Causal Factor
Blue — Secondary Causal Factor
Red — Tertiary Causal Factor

9 Green — Quaternary Causal Factor
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. : : : o
Ranking Category Primary Root-Cause
1 Tools and Equipment | Design of equipment
2 Environment Historic mine workings mismatched with modern equipment
3 People Non-compliance to procedures and standards
4 Process Ineffective traffic management program
5 Tools and Equipment | Inadequate communication systems
6 Tools and Equipment | Lack of confidence in collision avoidance technology
7 Environment Pedestrian exposures to mobile equipment
8 People Distracted driving
9 People Fit for work
10 Measures Ineffective assessment of training competencies



Top 10 Causes of Collisions
in Underground Mines
Worker injury can be severe or fatal
As identified by workers, supervisors, and employers in the Ontario mining industry
through a root cause analysis workshop in partnership with Workplace Safety North.

6. Lack of confidence in
collision avoidance
technology

1. Design of equipment

7. Pedestrian exposure to

2. Older mine workings don’t mobile equipment

match modern equipment

3. Non-compliance to

procedures and standards 8. Distracted driving

TRORe LR

Root cause
analysis
4. Ineffective traffic 9. Mental and physical health infog ra ph ic
management program (fit for duty) .
showing
top 10
5. Inadequate 10. Ineffective assessment of primary causes
communication systems training competencies .. .
of collisions in
underground
For more information, please contact your WSN Health and Safety Specialist .
or visit workplacesafetynorth.ca mines
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List of Solutions and Controls

for the Top Primary Root Causes

Note:

* Scope of this exercise does not include assessment
of listed controls.

* List provides information on specific controls and/or
activities that support a control.

 Control performance should be specific, measurable,
observable, and auditable
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Next Steps: What should we focus on immediately?

Based on controls identified for the Top Primary Causal Factors, it would be

beneficial, as a start, to focus right away on the following systemic weaknesses:

Ranking Category Primary Root-Cause
1 Tools and Equipment | Design of equipment
2 Environment Historic mine workings mismatched with modern equipment
3 People Non-compliance to procedures and standards
4 Process Ineffective traffic management program
5 Tools and Equipment |Inadequate communication systems
6 Tools and Equipment | Lack of confidence in collision avoidance technology
7 Environment Pedestrian exposures to mobile equipment
8 People Distracted driving
9 People Fit for work
10 Measures Ineffective assessment of training competencies



Next Steps: Proactive efforts of the Mining Legislative

Review Committee (MLRC)

* The following results will be shared with the Mining Legislative Review
Committee (MLRC), and the Provincial Mining Tripartite Committee (MTC)
for consideration in the development of future health and safety related
supports and direction for the mining sector.

 The workshops identified primary causal factors and specific controls will
assist in the establishment and in supplementing:

* Industry leading practices
* Knowledge of legislation and standards

* Future development of supervisor common core training
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Thank you for helping make workplaces safer

Questions?

Workshop Contacts

Sam Barbuto
Health and Safety Specialist
SamBarbuto@workplacesafetynorth.ca

Robert Marin

Open Pit and SurfacePlants Health and
Safety Specialist
RobertMarin@workplacesafetynorth.ca

STAR,

AN
(@Workpluce .éag 25

Safety North \zg -


mailto:SamBarbuto@workplacesafetynorth.ca
mailto:RobertMarin@workplacesafetynorth.ca

1888 730 7821 (Toll free Ontario)
workplacesafetynorth.ca

»inEEOE

Workplace
&) Safety North




	Slide Number 1
	Table of contents
	Risk Assessment Project
	Workshop: A tripartite and collective process
	Workshop: A Tripartite and Collective Process
	Risk Assessment Workshop Results: �Top 10 risk categories based on highest risk within that category
	Top Underground Mining Sector Risk Categories
	Analysis of Top 10 Risk Events�Contributing factors and undesired outcomes identified in the following overall ranking/categories (three factors per top five)
	Slide Number 9
	Root Cause Analysis Workshop: Participants
	Root Cause Analysis: Risk Statement
	Slide Number 12
	PRIMARY CAUSAL FACTORS
	PROCESS
	MEASURES
	PEOPLE
	TOOLS AND MACHINES
	ENVIRONMENT
	CULTURE
	Top Primary Causal Factors
	Slide Number 21
	List of Solutions and Controls �for the Top Primary Root Causes
	Next Steps: What should we focus on immediately?
	Next Steps: Proactive efforts of the Mining Legislative Review Committee (MLRC)
	Thank you for helping make workplaces safer 
	Slide Number 26

