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Risk Assessment Project: The Subject Of Inquiry

O Examples that could lead to
increased risk

Failure/absence of risk
controls ACTIVE FAILURE

LATENT FAILURE
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\I Unsafe act

O

Shortage of
key skillsets

Training
material not
current

Gaps in
Regs.
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Simultaneous failure/absence of risk
controls could cause a “catastrophic
event” ;y
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Revisiting 2014 Risk Assessment Results: Top 10 Risk Events

Risk Cateqor Situation or Condition or Factor that could result in Injury or lliness OR c Risk
Rank gory What could keep you up at night?

L |sd-L| C |sd-C

1 [Ground control |Rock bursts underground 4.7510.66 | 4.50 | 0.50

2 '\E/I;:ilpl)?nent Large vehicle and pedestrian or small vehicle interaction is common and lethal 4.3810.70[4.75]0.43
3 |Ground control [Loose rock at the face continues to kill and injure workers UG 4.25(0.9714.63]|0.48( 19.68
4 |Ground Control E)flstlng underground mines in Ont_arlo are becoming deeper gnd incurring higher extraction 450l071122511.09] 1913

ratios. These situations can result in various forms of ground instability
5 |Ground control [High faces not scaled and secured to protect workers 4.2510.9714.50|0.50| 19.13
Mobile The mobile equipment employed in many underground mines is getting bigger. Bigger
6 . equipment can often result in poorer operator visibility (i.e. more and larger blind spots). This |4.25|0.66]4.38|0.48| 18.62
Equipment - . . . . . .
can result in collisions with other vehicles or contact with pedestrians.
. Exposure to hazardous substances(dusts, materials, metals), gases/ fumes, biological
[ |Occ. Disease materials or forms, Physical Hazards (vibration, noise, heat/cold stress, light.) 4.6310.7014.00 (0.71 s
8 [Fatigue \Working Shiftwork resulting in disrupted sleeping patterns 4.63(0.48|4.00|0.87| 18.52
O |Ground control [Fall of ground while installing ground support 4.38(0.86|4.13|0.60( 18.09
205
- Supervisors in some mines in Ontario lack the proper experience and Training. Inexperienced s

10 Tfalgé}ﬂember-ngfﬁj improperly trained supervisors pose a threat to themselves and their direct-report workers. = OUJ 4-@'% 10




Ministry of Labour
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Revisiting 2014 Risk Assessment Results: Top 10 Risk Categories

Situation or Condition or Factor that could result in Injury or lliness OR

# Category What could keep you up at night?

Rock bursts underground

Large vehicle and pedestrian or small vehicle interaction is common and lethal

Exposure to hazardous substances(dusts, materials, metals), gases/ fumes, biological materials or

3 Occ. Disease forms, Physical Hazards (vibration, noise, heat/cold stress, light.)

4 Fatigue Working Shiftwork resulting in disrupted sleeping patterns.
5 Traini Supervisors in some mines in Ontario lack the proper experience and Training. Inexperienced and
reliiie improperly trained supervisors pose a threat to themselves and their direct-report workers.
Little in the way of controls on diesel equipment operating in certain areas. No way for workers to
6 |Ventilation know how much equipment is working in any given area. Diesel emissions now a recognized cause of

cancer.

7 Lockout/ Guarding Failure to isolate energy as a result of inappropriate lockout/tagging

8 Mine Services \Working from a scoop-tramp bucket (i.e.. For fan installation and the provision of other services)

9 |Water Management [Run of muck due to water in an ore pass

)’:F\
o) / .
10 [Hoisting Lack of proper signals when hoisting ‘/ﬁ’ OntarIO
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Root-Cause Analysis: Risk Statement

Based on the results of the Mining Review, the following risk
statement was selected by the subject matter expert participants for
Root-Cause Analysis using the “Fishbone” approach. It was

decided that the risk statement would cover both Underground as

well as Surface Mining

“Motor vehicle contacts workers”

Oy
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Workshop: A Bipartite and Collective Process

AQWorkshop participants were peer-recognized subject matter
experts

AWorkshop process was open, transparent and collaborative
a Workshop was face-to-face. No teleconferencing

A Any ranking/prioritization of causal factors was done using
Employer and Worker input only (Ministry of Labour does not
vote)

.(\F>
Zﬁ Ontario

7 September-28-18




Ministry of Labour

Prevention

Mobile Equipment: Workshop Participants

# Name Company/Representation # Name Company/Representation
1 | Alain Arsenault * | USW Local 6500 _
8 | Robert Barclay MOL (Operations)
2 | Jan Romo* Unifor
T — 9 | Glenn Staskus MOL (Operations)
3
Hembruff* Glencore
P Darren Toner * KGHM 10 | Peg Scherzinger | MOL (Operations)
5 | Alison Godwin Laurentian University o _ MBS R pataie
11 | Christine Bibby Management) - Workshop
6 | Joe Guido USW Local 6500 Tech Support
: MOL (Prevention)-
7 | Jamie Cresswell | MOL (Operations) {21 Sujoy Dey e
*\Joting participants
Oy
>r> .
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“Fishbone” Diagram: Primary Causal Factors

Ministry of Labour
People Processes Tools & Machines
- Bxisting procedures not based on
, _ Lack of Traffic Management formal risk management process
Not fit for Duty Personnel not adhering to policies & procedures Wrong Tool e e
traffic management rules ) for Job Y quip
Breakdown in
- . icati
Tamperingwith safety devices Distracted Lack of maintenance / cozm,:nlca on 3 Manufacturers Not accustomed to
i o Management of lack innovation new technology
Driving procedures for roads/ ramps Change process
Workers not reportin Lack of controls . -
workplace congitiong Not following traffic management preventinginteractions of O?I&h;nm:g?gn(;r;; Lack of equipment availability
Distracted policies & procedures workers & motor vehicles gep
5 Worker on foot T )
ta:l:u?fezvg rkz;zt{é: Not following Risk Assessment did not Inadequat e Budget Lack of high visibility clothing
P ot ingitution maintenance procedures capture unwanted event for Tools& Machines
Not usingequipment as per design, ;nc:mgg;m Inappropriate/ inadeguate Lack of Preventative Poor equipment
manufacturer| s specsor training procurement of equipment Maintenance Program Lack of implementation design
Lack of Fatigue of detection technology
Lack of clarity of Reg. 854 Management .
Motor vehicle
contacts
ek of bilty of Expectation to operate poorly workers
Inability to measure effectiveness of equi:mC:r:?It)gléhla%eos Insutficient maintained equipment
controlsin Traffic Management program line of siht Dysfunctional
Lack of reportingnear-miss Acceptance to operate poorly LRS
or no reportable events Poor road conditions Poor operator maintained equipment
visibility
B ) Excessive noise (fans, diesel ; Non-reporting of No appetite to chan
 Inability to compare local mobile Lack of worksite specific Traffic equipment, drils, etc) intrbzzcﬁgﬂﬁgf ter;; o near misses %P ®
incidentsto mining sector in Ontario Management program eion
equipment
Lack of noise (electri/ Lack of information Lack of information (incident
battery equipment) High volume of traffic fromH.SA. reports, hazard alerts) from MOL
Inability to measure impairment Inabﬂlityto ";iaTs_”rfef S
(XtosAlchiol) (;\(ll)rannpalgaenni:t” - o;arl: Insufficient lighting Bxcessive lighting Lack of amature risk Lack of MOL targeted enforcement
management culture
Absence of at the workplace . .
appropriate signage Lack of information from
suppliers, manufacturers
Measures Environment Culture (o
9
9 September-28-18
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Mobile Equipment RCA: Top 10 Primary Causal Factors

1. Existing procedures not based on a formal risk assessment
process

2. Acceptance to operate poorly maintained equipment
Lack of a mature risk management culture at the workplace

People tampering with safety devices (E.g. Bypass whisker
switch)

Insufficient line of sight

Lack of noise (electric or battery equipment)

Risk Assessment did not capture unwanted risks
Personnel not adhering to traffic management rules

Personnel not reporting workplace conditions (i.e. hazards &
near-misses) -
>

10. aek-af.draffic management policies & procedures £~ Ontario
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Ministry of Labour

Prevention

1. Existing Procedures not based on a Formal Risk
Assessment Process- Controls

a. Have a formal risk management framework for the development of operational procedures
(E.g. Job Safety Analysis (JSA), Failure Mode and Effect Analysis (FMEA), etc.)

b. Formal framework to review old/outdated procedures using risk management process in

consultation with Joint Health and Safety Committee (JHSC) or worker health and safety
representative

c. Convince leadership and workers (everyone) for the need to get older procedures into the
risk management fold

Note: Control list not in any order of priority

)
> > .
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Ministry of Labour

Prevention

2. Acceptance to Operate Poorly Maintained Equipment-
Controls

a. Build in a safety factor into all incentive (money) programs
b. Education/awareness of risks of using sub-standard equipment vs a good one

c.  Sharing and learning of past examples/incidents to account for “it cannot happen to me” attitudes

d. Role of the HSAs to bring lessons/lessons learned to industry (it should not take MOL blitz plans to
stir HSA proactive action)

e. Sharing maintenance requirements on tolerance on equipment standards

f.  Having requirements for line management on job observations

g. Senior leadership should drive safety culture (“Culture starts at the top”)

h. Having all personnel understand cost implications on poorly operated/maintained equipment

I.  Ensure maintenance programs exist in all workplaces

Note: Control list not in any order of priority

)
> > .
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Ministry of Labour

Prevention

3. Lack of a Mature Risk Management Culture at the
Workplace - Controls

a. Educate and involve all workplace parties in the power and the fundamentals of risk assessment
and management

b. Train people on risk management facilitation
c.  Provide risk assessment guidelines
d. Better capability of HSAs to provide support on risk assessments

e. Make task risk assessment routine work considering the hierarchy of controls
f.  Proper lineups allow the task hazards and controls to be identified

g. Work permit controlling traffic flow to minimize risk of motor vehicle contacting worker

=

Senior leadership action should drive safety culture through employee engagement and buy-in

Note: Control list not in any order of priority

)
> > .
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Ministry of Labour

Prevention

4. People Tampering with Safety Devices (E.g. Bypass
Whisker Switch)- Controls

a. Engineering out ability to tamper (make it tamper-proof)

b. Zero-tolerance on such activities by worker or supervisor (everyone)

c. Tampered device should warrant investigation as to why there was a need to “tamper”
d. Proper training and lockout training as pertains to mobile equipment

e. MOL enforcement: add ticket to tampering of safety devices
f.  Safety devices should be included in equipment maintenance schedule
g. Post-op of the equipment

h. Formal reporting system that identifies defective safety devices

Note: Control list not in any order of priority

)
> > .
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Ministry of Labour

Prevention

5. Insufficient line of Sight- Controls

Consider “line of sight” in mine design/road design/building design
Consider optimal line of sight during procurement of equipment

Integrate proximity detection technologies (e.g. Using artificial intelligence)

Management of Change (MOC) process for adding anything to equipment that could impact line of
sight
f.  Risk assessment of operating environment/changes to the operating environment

a
b
c. Encourage OEMSs to interactively consider line of sight in their products
d
e

g. Review line of sight evaluation on equipment ensuring it is incorporated in operator training
h. Maintenance personnel should be cognizant of line of sight issues
I.  Line of sight education/training to everybody (not just the operator)

J. HSAs to be more proactive for line of sight issues

k. Increase the visibility of smaller vehicles through the use of light shining at the back (e.g. blue lights
adopted in Sudbury)

|.  Use of personal strobes
m. Restricting access to work area
n. Signage should be standardized and durable

\

Note: Control list not in any order of priorit
15 September-28-18 y p y z"
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Ministry of Labour
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6. Lack of Noise (Electric/Battery Equipment)- Controls

a. Traffic management program should take into consideration hazards associated with
equipment that do not generate a lot of noise

b. Risk assessment should include hazards associated with equipment that do not generate a lot
of noise

c. Consider engineering strobe lights on such vehicles/equipment

d. Proximity detection in specific areas

e. Encourage OEMs to work with each other to factor in hazards associated with equipment that
do not generate a lot of noise

Note: Control list not in any order of priority

)
> > .
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Ministry of Labour

Prevention

/. Risk Assessment did not capture Unwanted Risks-
Controls

a. “Real-life” validation of residual risk and controls by the end-user
b. Training in risk assessment and hazard identification

c. Ensure the right people are involved in the process

d. Training in risk facilitation

e. Report near-miss data to incorporate into risk assessment analysis

f. Tangible results on operations based on risk assessments (closing the loop on the risk
management cycle)

g. Better analytics to feed into risk assessments
h. Better data and analytics to reduce subjectivity
I Better capability of HSAs to provide support on risk assessments

J. Maintain an active “risk register” (constantly being updated)

k.  Integrate risk assessment analysis into a functional system (e.g. Intelex) where people can
access the information and act accordingly

l. MOC process includes updating the risk register

17 Notg: GGansroel list not in any order of priority zﬁ?ontario



Ministry of Labour

Prevention

8. Personnel not adhering to Traffic Management Rules-
Controls

a. Develop a risk-based traffic management plan

b. Communication and monitoring of the traffic management plan to personnel

c. Awareness on the requirements of the traffic management plan and how it specifically impacts
the worker

d. Monitor and ensure compliance with the traffic management plan

e. Understand protocols when working close to rail lines

f. Proper orientation of external personnel (e.g. contractors) with respect to the traffic management
plan

g. Workplaces enforce non-compliance to traffic management rules

Note: Control list not in any order of priority

)
> > .
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9. Personnel not reporting Workplace Conditions (i.e.
Hazards/Near-Misses)- Controls

a. Functioning IRS that encourages reporting

b.  Proper training in hazard/near-miss identification

c. Develop a “stop and correct” program

d. Create a culture to “stop and correct/report” unsafe conditions as part of the “stop and
correct/report” program

e. Opportunity with the HSAs to show examples of an empowered workplace

f. Ensure a simple process for reporting is in place.

g. Build in a safety factor into all incentive (money) programs

Note: Control list not in any order of priority

)
> > .
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10. Lack of Traffic Management Polices & Procedures-
Controls

a. Have aformal risk management framework for the development of traffic management polices &
procedures

b. Getthe HSAs to provide training to help industry develop traffic management policies & procedures
c. Understand the expectations of a traffic management program (e.g. MOL guideline)

Note: Control list not in any order of priority

)
> > .
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Appendix I: Tools & Machines

Ministry of Labour

Poorly maintained Wrong Tool for dof Manufacturers lack No Management of Poor equipment design
equipment Innovation change process (M.O.C)
Lack of preventative Mining Sector
maintenance program Market too small to Manufad ¢ o
drive innovation anuta urerseﬁpec Variability in Variability of design for
industry to pay for knowledge of similar equipment
innovation (culture) M.O.C. process quip
Lack of Not following program/
_sparetpart schedule (manufacturing Inappropriate .
inventory specs/ materials) pracurement of Poor line of Equipment built for the
equipment sight environment vs. Operators ability
Lack of to use. Sze of equipment
Not reporting ) ) understanding of
deficiendes pre-op slips Incidents drive MOC Lack of operator
Maintenance Innovation input into design
personal not Qulture does not Lack of a
properly trained support accepted guideline
practice of industry TO 0 I S &
e . Machines
maintenance Mine schedule vs, Poor Market
available fleet .
conditions (low
Improper ) commaodity prices)
procurement Maintenance No noises or
personal not vibration when )
properly trained electric/ battery Cost of adopting
Lack of equipment operating technology
. Unexpected
compliance . .
Infrastructure equipment failure
Autonomous issues Inadequate/
equipment /' No Management of Difficult to adapt to improper budgeting
Change process underground mining for hedth & safety
Lack of high Not accustomed to Lack of implementation Lack of equipment Inadequat e Budget

visibility clothing new technology of detection technology availability for Tools& Machines

Toon 10 Primary Root-Cause
Primary Root-Cause
Secondary Root-Cause
Tertiary Root-Cause

21

.(\F>
Zﬁ Ontario



Appendix Il: Processes

Ministry of Labour

.
Lack of Traffic E Lack of maintenance

1]

'

.
.
H
\ Management
1]
H
.

Inappropriate/

Lack of Preventative

Personal matters, family
committments

Processes

proceduresfor inadequat e procurement No Management of Maintenance Lack of Fatigue
policies & procedures; roads/ ramps of equipment Change (MOQ) process Program Management
.
"""""""""" : Lack of Wellness
Cost programs
Lack of resources . ':tOI ui Lo Bl .
to develop & dncerstancing ) uipmen )
D procedure understanding availability S eitineionical
ramp procedures of MOC No tracking of
overtime work
Lack of resourcesto Improper Lack of a
develop & maintain ; - training guideline Shift
. Cost, availabilit .
TM polices & o1 Ity Manpower Scheduling
of appropriate Inabili e
procedures i d— nability to Variability in
P forecast need knowledge of
M.O.C. process
Cost, availability Procur_ement
of appropriate spedialist
personnal unavailability
Lack of
enforcement Rushed risk
of legislation Lack of assessments

Information to

support current Lack of interest

Not communicating

Unaware/ change ™ polidies &

Absence of a

legislation in operating formal risk
coh]a;ll(i;rzoe ’ kncl;svcllégge/ environment procedures management
with the competency No training process
legislation Lack of clearly Lack of in risk
defined appropriate assessment
legislation resources Insufficient Outdated
Risk assessment knowledge & ability procedures

Lack of clarity

E Lack of controls
of Reg. 854 !

.

.

.

.

not capture 1 preventinginteracti
unwanted event
.

vehides

TM: Traffic Management

22 Primary Root-Cause

Tertiary Root-Cause

of workers & motor

not done requirements

Existing procedures
not based on formal
risk management
process

Breakdown in
communication

Not following
maintenance
procedures

Not following traffic
management policies &
procedures

ons

Toon 10 Primary Root-Cause

Secondary Root-Cause

Insufficient
knowledge & ability

Not communicating TM
policies & procedures

Other operating

.(\F>
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Appendix Ill: People

Ministry of Labour

Not fit for Duty Tampering with safety devices

Personnel not reportingi

Lack of workersbuy-in

Loss of institutional

(] [}
(] (]
; : : i 1 workplace conditions §  on rules & procedures knowledge
; (e.g. bypass whisker switch) E 1(i.. hazards & near-misses
B Lecccccsageencccasnanana ’
Not tamper Weak L.RS Lack of MOC
Poor Mental proof procedures
Health .
Prvsically N Loss of experience
Not t i
ot Physically Stress 5t0p & Correct/ Lack of (e.g. retirement)
Conflict between report commitment
workplace parties leeie sl izsy
missidentification
traini Procedures
raining
i Home or Work & rulesnot,
Fatigued Environment explained
) Workerstrying to
Shift meet production
schedules expectations
Speeding Poor polices
Lack of training Cell phones, 2-
Poor way radios,
Lack of Hazard enforcement LS
recognition . . .
g Not understanding Cell phones, 2-way Workers poorly Equipment optionslimited
protocols radios, tablets trained to perform certain tasks
Working in Lack of '
unassigned areas awareness
i Interface of new
Unauthorized personnel technologiesin cabs
enteringwork area Ef_itif?gv of equipment Workplace tasks
drinking
E Personnel not adhering to E Distracted Distracted Worker Not using equipment as per
i traffic management rules Driving onfoot design, manufacturer|s
[]

Toon 10 Primary Root-Cause
Primary Root-Cause
Secondary Root-Cause
Tertiary Root-Cause

23

specifications or training
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Appendix IV: Culture

Ministry of Labour

: : '
E Acceptance to operate E E Lack of amaturerisk
Lack of information v poorly maintained | No appetite to ! management culture; Dysfunctional
fromH.SA. : equipment : change + attheworkplace LIRS
(] : :
(] ]
"""""""""" bommmmeeeTTTTTTT Poor understanding of LRS
Poor safety T
culture o Lack of training
High risk _ _ Lack of knowledge _
tolerance Manipulation of of risk assessment Lack of commitment
Education/ risk assessment
process
Awareness process
_ Bonus Lack of leadership
Lack of sharing of info Leadetsip N —

0 appetite to - L
between H.SA.s, MOL change culture . Conflicting priorities
& employers, suppliers Not understanding Production

] positive impacts of trumps safety
Assigned less change
desirable work
Inadequate Lack of risk strategy Im_proper_ly
. applied policies
maintenance for enforcement Too slow in developi 2 oS
programs initiatives 00 slow in developing P
information to share
with industry Not understanding
priorities Intimidation, bullying
Not properly from Crew Supervisor
budgeted 7 .
¢ el foII_owImg Internal MOL policies Lack of sharing of info Reassignment
strategic plan Lack of sharing of info pre-set sharing of J Drugs & Alcohol
; . between H.SA.s, MOL
between H.SA.s, MOL information . ek oS
& employers, supplier & employers, suppliers u
Discipline

Expectation to operate
poorly maintained
equipment

Lack of MOL targeted
enforcement

Lack of information (incident
reports, hazard alerts) from
MOL

Toon 10 Primary Root-Cause
24 Primary Root-Cause
Secondary Root-Cause
Tertiary Root-Cause

Lack of information from
suppliers, manufacturers

Fear of reprisal

Non-reporting of near
misses

.(\F>
Zﬁ Ontario
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Appendix V: Environment

Ministry of Labour

Lack of compatibility

Infrastructure that is

- H ! Insufficient - of equipment to intrusive to the operation Poor road
] . ] ] N g one
E Lack of noise E ! line of sight E changes of equipment conditions
 ccccccccaad ’ HO ’
o Lack of skill level to'\, ~ Lack of maintenance
Rl Poor mine operate equipment Water accumulation
_ Improper design to properly
Poor mine procurement maintain roads Overloading equipment
design
El_ectric _— Poor road design Material falling out of vehide
equipment Poor road procedures
Equipment design
Battery design causing o Lack of information Lack of maintenance Lack of schedule
equipment limited visability Variability related to location equipment to maintain
within mine of services
design
i Lack of adherence
Diesel : .
equipment Poor Production Improper to engneering
maintenance expectation evaluation of design Poor road design
Lack of of signs or change where lighting
Fans maintenance isrequired —— Bust, fog
. Daylight, Night-time
Improper Improper ; Environmental conditions
) . ) Handling of
Drills Lack of Proximity information procur_ementt of material
detection devices Poor equipmen multiple times Addition of Intersections
reporting . interface with Turningradius
Poor mine new technolo Location of sumps
ay P!
design
Poor mine design
Excessive Insufficient Absence of appropriate High volume of Excessive Poor operator
Noise lighting signage traffic lighting visibility
{”"""" Tob 10 Primary Root-Cause ;5
o5 Primary Root-Cause L OntarlO

Secondary Root-Cause
Tertiary Root-Cause



AppendIX VI Measures Ministry of Labour

Lack of reporting near-miss or Inability to compare local mobile Inability to measure impairment
no reportable events incidentsto mining sector in Ontario (Drugs/ Alcohol)
Nc_) I_egis!ation Lack of measuresfor
requiringtoreport Lack of data analysis substance use
Creates more work for
workplace parties Guesswork
Fear of reprisals Speculation
. from MOL
Workplace parties don t
see value in reporting : .
Lack of information No dear definition
Fear of reprisal/ provided by the MOL of impaired
undue discpline/
Lack of clarity of impact on bonus
what near-missis
Company vs.
Multiple sites
Lack of resources > Conflict with TM program Lack of resourcesto
to monitor or departmental procedures measure compliance

(Eg. Rail procedures)

Lack of guidance

Inapplicability to °
documentation

workplace
TM program not/under
developed
Inability to measure effectiveness of Lack of worksite specific TM Inability to measure compliance
controlsin TM program program with TM program

TM: Traffic Management

"% Top 10 Primary Root-Cause ;5

26 Primary Root-Cause [/r Ontario

Secondary Root-Cause
Tertiary Root-Cause




Appendix A: Risk Assessment Methods/Standards*

ONOGsWNPE

9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

Bayesian Analysis

Bow tie analysis

Brainstorming (e.g. what-if)

Business impact analysis

Cause and effect analysis

Checklists

Computer Hazard and Operability Studies (CHAZOP)
Consequence Analysis (also called Cause-Consequence
Analysis)

Likelihood/Consequence matrix

Construction Hazard Assessment and Implication Review
(CHAIR)

Decision tree

Delphi technique

Energy Barrier Analysis (or Energy Trace Barrier Analysis)
Environmental risk assessment

Event tree analysis

Failure Mode and Effect Analysis (FMEA)

Failure mode, effect and criticality analysis

Fault Tree Analysis

Fishbone (Ishikawa) Analysis

Risk Management Standards:

~NOoO ok WN PP

. Risk Management Principles and Guidelines (ISO 31000:2009)
. Risk Assessment Techniques (ISO/IEC 31010:2009)

. OH&S Hazard Identification and Elimination and Risk Assessment and Control (CSA Z21002)
. Process Safety Management (CSA Z767-17)

. Enterprise Risk Management (COSO 2004)

. Global Minerals Industry Risk Management (GMIRM)
. International Council on Mining & Metals (ICMM)

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Ministry of Labour

Hazard analysis and critical control points
Hazard and Operability studies (HAZOP)
Human Error Analysis (HEA)

Human reliability analysis

Job Safety Analysis (JSA)

Level of Protection Analysis (LOPA)
Markov analysis

Monte Carlo Analysis

Preliminary Hazard Analysis (PHA)
Reliability centered maintenance
Scenario analysis

Sneak circuit analysis
Structured/semi-structured interviews
SWIFT (i.e. structured what-if)

Systemic Cause Analysis Technique (SCAT)
Workplace Risk Assessment and Control
(WRAC)

.PF>
Kr Ontario

* Not an exhaustive list



Appendix B: Ministry of Labour Contacts Ministry of Labour

O For additional information or questions, please contact:

Sujoy Dey, Ph.D., CRM Robert Barclay, P.Eng.
Corporate Risk Officer, Prevention Office Engineer, Operations Division
Ministry of Labour Ministry of Labour
sujoy.dey@ontario.ca robert.barclay@ontario.ca

Glenn Staskus

Provincial Mining Specialist
Ministry of Labour
dglenn.staskus@ontario.ca

)
> > .
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