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Risk Assessment: The Swiss Cheese Model of Accident Causation
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Revisiting 2015 Risk Assessment Results: Top 10 Risk Events

Risk Event (Situation or Condition) that could result in Injury or lliness
Rank LR OR Risk
“What could keep you up at night?”
1 |Falls Not having 100 percent tie off at all times especially after the last anchor point is removed and the roof
is completed
2 |MOL Lack of random home renovations inspections from MOL
3 |Falls Not having 100 percent tie off at all times until the first anchor point is installed. Especially on difficult
roofs and in bad weather situations. New construction works all year round
4 |Falls Roofer falling off roof
Not having 100 percent tie off at all times especially when unhooking too early before getting on the
5 |[Falls )
ladder to climb down the roof
6 |Equipment False sense of security when working on a plank without the line on
7 |MOL Lack of specific data for the industry (new construction vs. renovation)
8 |Judgement Workers using fall protection outside of what it was designed for i.e. Pendulum effect
9 |[Falls Someone falling off a roof
10 Judgement Taking unnecessary risk (not using PPE) because the job is of very short duration
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Root-Cause Analysis: Risk Statement

Based on the results of the Residential Roofing Risk Assessment,
Infrastructure Health & Safety Association’s (IHSA) Labour
Management Health and Safety Committee selected the following
risk statement for a Root-Cause Analysis using the “Fishbone”
approach:

“Worker Falls While Working At Heights”

5 Ontario @
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Workshop: A Tripartite and Collective Process

Workshop participants were peer-recognized industry/system experts
Workshop process was open, transparent and collaborative

Workshop was face-to-face*. No teleconferencing

U O 0O O

Ranking/prioritization of causal factors was done using Employer and
Worker votes only (MLTSD & IHSA do not vote)

6  *Face-to-face workshop was conducted on March 3, 2020 Ontario @
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Subject Matter Experts: Industry & System Partners Consulted

H Company/Representation

1 Labourer’s International Union of North America (LIUNA) - Local 183*
2 Sheet Metal Workers International Association*

3 Carpenters Union*

4 Dominion Roofing*

5 Mattamy Homes*

6 Residential Framing Contractor’s Association (RFCA)*

7 Chouinard Bros. Roofing*

8 Infrastructure Health & Safety Association (IHSA)

9 Ministry of Labour, Training & Skills Development (MLTSD)

* Voting Participant

’ Workshop facilitated by MLTSD Ontario @
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Fishbone” Diagram: Primary Causal Factors
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Residential Roofing: Top 10 Primary Causal Factors

Priority Category Primary Root-Cause
1 Tools & Machines Personal Protective Equipment (PPE)
2 Culture Old Practices
3 Culture Underground Economy
4 Culture, People Fit for Duty
5 Environment No Fall Protection From Start to Finish
6 People Worker Non-Compliant
7 Environment Piecework
8 People, Culture Attitude
9 Tools & Machines Ladder
10 Processes Wrong Tool for Job Ontario @
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Residential Roofing: All Primary Causal Factors Ranked

Rank Category Primary Root-Cause Rank Category Primary Root-Cause Rank [Category Primary Root-Cause
1 Tools.& Personal Protective Equipment 17 lculture Lack of Worker Engagement 33 |Processes T ——
Machines (PPE)
2 |Culture Old Practices 18 |Environment  |Isolation Work 34 |Processes Ef:gltzj SRS WEIR L
Tools & Mobile Elevating Work Platforms .
3 |Culture Underground Economy 19 Machines (MEWPs) 35 |Measures Inability to Analyze Relevant Data
4 |Culture, People [Fit for Duty 20 |[Culture, People [Mental Health 36 |Culture Political & Regulatory Burden
. No Fall Protection From Start to Culture, No Required Building Permit for
5 [Environment T 21 |Processes, Assembly-Line Build 37 |Processes Re-Roofing
Environment
6 |People Worker Non-Compliant Tools & o o 38 |Processes Material Delivery
22 Machines Hoisting & Rigging
7 |Environment Piecework 39 |Environment Human Trafficking
23 |People Age
8 |People, Culture [Attitude 40 Tools & Zoom Boom
bie, 24 |Environment |Weather Machines
Tools &
I .
9 Machines Ladder 25 ('\Z/:Je';tizer,es e (] e 41 [Processes MLTSD Regulation
Canadian Standards Association
10 |Processes \Wrong Tool for Job 26 |Environment Language/Literacy Barriers 42 |Processes (CSA) Standard
11 |Processes Training 27 |People et Ve e e 43 [Processes Procurement
Tools &
12 |Culture Industry Structure 28 |Environment Health & Safety Resources 44 Machines Roof Jacks
13 |Culture Immigration 29 |Processes Scheduling 45 |Environment Workplace Violence
Tools & . s
14 Machines Inconsistent Enforcement 30 |Measures Inability to Direct Resources 46 |Measures Inability to Isolate Impact
15 |Environment Supervision 31 |Processes No Worker Safety Record 47 |Measures Skewed Data
. Tools & . : .
16 |People Skills 32 |Environment Work-life Balance 48 Air Nailer (Pneumatic Tools)

Machines
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“Fishbone” Diagram: Tools & Machines
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“Fishbone” Diagram: Culture
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“Fishbone” Diagram: Processes
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”Flshbone” Diagram: People
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Next Steps (Phase 2): Solutions/Controls by Trade

» Schedule workshops to identify solutions/controls that may
reduce the risk of worker falling from heights:

- For example:

v" Roof Shingling
Masonry/ Bricklaying
Siding/ Outside Finishing
Rough Frame Carpentry

Homebuilding

X X X

Etc.

17 Ontario
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Appendix A: Risk Assessment Methods/Standards*
1. Bayesian Analysis 19. Fishbone (Ishikawa) Analysis
2. Bow-tie analysis 20. Hazard analysis and critical control points
3. Brainstorming (e.g. what-if) 21. Hazard and Operability studies (HAZOP)
4. Business impact analysis 22. Human Error Analysis (HEA)
5. Cause and effect analysis 23. Human reliability analysis
6. Checklists 24. Job Safety Analysis (JSA)
7. Computer Hazard and Operability Studies (CHAZOP) 25. Level of Protection Analysis (LOPA)
8. Consequence Analysis ( or Cause-Consequence Analysis) 26. Markov analysis
9. Likelihood/Consequence matrix 27. Monte Carlo Analysis
10. Construction Hazard Assessment and Implication Review (CHAIR) 28. Preliminary Hazard Analysis (PHA)
11. Decision tree 29. Reliability centered maintenance
12. Delphi technique 30. Scenario analysis
13. Energy Barrier Analysis (or Energy Trace Barrier Analysis) 31. Sneak circuit analysis
14. Environmental risk assessment 32. Structured/semi-structured interviews
15. Event tree analysis 33. SWIFT (i.e. structured what-if)
16. Failure Mode and Effect Analysis (FMEA) 34. Systemic Cause Analysis Technique (SCAT)
17. Failure mode, effect and criticality analysis 35. Workplace Risk Assessment and Control (WRAC)
18. Fault Tree Analysis

Risk Management Standards:

. Risk Management Principles and Guidelines (ISO 31000:2018)
. Risk Assessment Techniques (ISO/IEC 31010:2009)

. OH&S Hazard Identification and Elimination and Risk Assessment and Control (CSA Z1002)

. Process Safety Management (CSA Z767-17)

. Enterprise Risk Management (COSO 2004) _

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

Noubh wnN ek

* Not an exhaustive list
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Appendix B: Workshop Contacts

v Sujoy Dey, PhD | CRM | Six-Sigma Black Belt
Corporate Risk Officer
Ministry of Labour, Training & Skills Development
sujoy.dey@ontario.ca

v Shantelle Alcindor-Nichol | Lean White Belt
Strategy Analyst
Ministry of Labour, Training & Skills Development
shantelle.alcindor-nichol@ontario.ca

v Michelle Roberts
Director, Stakeholder & Client Engagement
Infrastructure Health & Safety Association
mroberts@ihsa.ca
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