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The Swiss Cheese Model of Accident Causation
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2019 Risk Assessment Results

Environmental

Fatigue

Awareness

Awareness

Environmental
Slips, Trips and Falls
Psychosocial

Training
Occupational lliness

Slips, Trips and Falls

Distracted Driving

Driver Fatigue

Careless drivers on the road (other truck drivers, other motorists)

Lack of truck awareness training for average everyday car drivers
sharing the roads with the trucking industry

Driving conditions
Slips, trips and falls
Stress

Inadequate or insufficient training/skills/qualifications
[lIness resulting from the lifestyle of a long-distance truck driver

Working at heights (tarping loads)




Why Yard Safety?

2019 saw an alarming number of yard incidents

Sharp Transportation: Baden truck driver dies in Cambridge workplace
accident

Kriska Transportation: Man fatally struck by transport truck at
Mississauga logistics company

Bison Transportation: Family mourning loss of father of two killed in
workplace accident

Aurora Yard: Man killed in accident at trucking yard

Pickering Incident: Truck driver dead after being run over while
working under vehicle



https://www.cambridgetimes.ca/news-story/9556230-baden-truck-driver-dies-in-cambridge-workplace-accident/
https://www.cambridgetimes.ca/news-story/9556230-baden-truck-driver-dies-in-cambridge-workplace-accident/
https://www.cbc.ca/news/canada/toronto/man-dead-truck-1.5228770
https://www.cbc.ca/news/canada/toronto/man-dead-truck-1.5228770
https://calgaryherald.com/news/local-news/family-mourning-loss-of-father-of-two-killed-in-workplace-accident
https://calgaryherald.com/news/local-news/family-mourning-loss-of-father-of-two-killed-in-workplace-accident
https://barrie.ctvnews.ca/aurora-man-killed-in-industrial-accident-at-trucking-yard-1.4946644
https://www.cbc.ca/news/canada/toronto/pickering-man-killed-truck-1.5168761
https://www.cbc.ca/news/canada/toronto/pickering-man-killed-truck-1.5168761

Root Cause Timeline

Peer recognized SME’s identified Weeks 1 -3
Invitation is sent to SME’s and workshop scheduled Week 4
Workshop materials prepared and distributed. Venue (or virtual)

Weeks 5 -6
arranged
2-day root cause workshop facilitated Week 7
Top 10 results validated Weeks 8 — 9
Final report prepared Week 10

Final report prepared Week 10




Defined Risk Statement

66

Strikes to underground infrastructure services, including gas, water,
hydro etc. can cause serious unintentional adverse effects on
workplace safety, the well-being of workers and employers, as well
as damage to property, infrastructure and the community. These
underground infrastructure services can include hydro lines, gas
conduits, telecommunication and electrical cables, sewers, water
lines, drainage systems, and oil pipelines.




The Collaborative Workshop Process

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

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

Due to COVID-19 the workshop was facilitated virtually




Industry Subject Matter Experts
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Fishbone Diagram: Primary Factors
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Fishbone Diagram: Primary Causal Factors

People

Knowledge

Risk Tolerance

Experience

Training

Supervision/Leadership

Fit for Duty

Culture

Job Pressures

Weekend Warriors

Workload

Locators

Operator

Worker Loader

Processes Tools and Machines

1 meter tolerance zone

Support utilities

Take Risk (culture)

Locator not given adequate time Visibility of Bucket

Communication

Selection of Equipment
Work around existing utilities

Locates — accuracy & valid : Maintenance
Locates no present before dig

Trench Box Design
Locates — standards

Enforcement - dig without locate
Locates - reading Locate Equipment
No hazard assessments Support of Existing Utilities
Maintain of locate markings

it ah Gl M85\ Lack of protection of new utilities

Selection of Attachment
As designed documents

Regulation - laws

Lack of Metrics

Assess Proper Risk

Audit Process
Bidding of Work

Lack of Enforcement
Industry Guidelines

Marking of Locates
Design of Infrastructure

Job Hazard Analysis, Crossing Services

Traffic Control
Maintaining Records of
What in Ground

Shut Off Services Will
Not/Cannot

Measures

Confidence in Locates

Mapping of Utility

Performance of All Parties

Underground
Strikes

Lack of Drawings From Past Standards

Weather

Reviewing locates

Owners Pushing to Start Job

Location of Utility g
Seasonal - Seasons ate Locates

Training

Change of Job/
Progression of Work

Time of Day - Excavating Internal Responsibility System
Locate Provider Culture

Emergency Calls for Locates

Physical Environment Transient Workforce

Public/Private Property Crossing Utilities as Part of Overall Job

Timelines
Congestion

Relationship Locators & Excavators
Old vs New Construction Education of Strike d

Consequences

Normalize Practices (Way it has always been done)

Environment Culture

Work Safe for Life




The Voting Process

How important are Valid and Accurate Locates to you
on a scale of 1 to 7 in terms of construction-related
utility strikes in Ontario?

Not important

14% 14% 14% 14% 14% 14% 14%

Low importance
Slightly important
Neutral

Moderately important
Very important

Extremely important/ showstopper




Top (Priority) Primal Causal

Factors: Yard Safety

Tools and Machines, Environment

Culture
People
Tools and Machines

Culture

Processes

Culture

People

Tools and Machines
Culture

People

People

People
Environment
People

Processes
Environment

Culture

Poor Lighting/Lighting

Lack of Training
Non-classification as skilled trade
Brakes

Attitude

Unclear or Lack of Industry Training Standards and Measures

Unclear or Lack of Yard Safety Rules, Policies and Procedures

Distractions

Yard Vehicle Maintenance

Language Barriers and Communication
Complacency

Impairment

Health Concerns

Time

People in the Yard

Yard Maintenance and Congestion
Loading and Securing Loads

Organizational Culture

* Note: Some of the ranked numbers have multiple causes listed, as they resulted in a tie during the formal voting process




Top (Priority) Primal Causal

Factors: Underground Strikes

1 Processes Valid and Accurate Locates
Processes Locates Not Present Before/During the Dig
2 Processes Ability to Read Locates
3 Measures Marking of Locates
People Locators
’ Processes Locate Standardization
5 Culture Lack of Reviewing Locates
6 Measures Confidence in Locates
7 Measures Mapping of Utilities
Culture Training Workers
° Tools and Machines Effectiveness of Locate Equipment
9 Culture Crossing Utilities as Part of Overall Job
People Lack of Knowledge
w0 People Company Safety Culture

* Note: Some of the ranked numbers have multiple causes listed, as they resulted in a tie during the formal voting process




Fishbone Diagram: Tools & Machines
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Fishbone Diagram: Tools and Machines
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Fishbone Diagram: Processes (1)
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Fishbone Diagram: Processes (1)
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Fishbone Diagram: Processes (2)
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Fishbone Diagram: Processes (2)
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Fishbone Diagram: People (1)

Infrastructure Health and Safety Association: Underground Strikes Root Cause Analysis Workshop

Fishbone Diagram: People (1)
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Fishbone Diagram: People (2)
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Fishbone Diagram: People (2)
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Fishbone Diagram: Culture (1)
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Fishbone Diagram: Culture (2)
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Fishbone Diagram: Culture (2)
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Fishbone Diagram: Environment (1)
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Fishbone Diagram: Environment (1)
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Fishbone Diagram: Environment (2)
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Fishbone Diagram: Measures (1)
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Fishbone Diagram: Measures (2)
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Fishbone Diagram: Measures (2)
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2. Cc

‘ Work Safe for Life




Management & Labour Comparison

/

Management
Primary Root-Cause Avg Score
Valid and Accurate Locates 6.60
Locates Not Present Before/During the Dig 6.60
Ability to Read Locates 6.60
Locators 6.60
Marking of Locates 6.40
Locate Standardization 6.20
Mapping of Utilities 6.20
Lack of Reviewing Locates 6.00
Confidence in Locates 6.00
Lack of Knowledge 6.00
Company Safety Culture 6.00
Training Workers 5.80
Crossing Utilities As Part of Overall Job 5.60
Effectiveness of Locate Equipment 5.60

Legend:

Labour scored lower than management

Labour
Avg Score Primary Root-Cause
6.80 |Valid and Accurate Locates
6.80 |Locates Not Present Before/During the Dig
6.60 |Ability to Read Locates
6.60 |Effectiveness of Locate Equipment
6.60 |Crossing Utilities As Part of Overall Job
6.40 |Marking of Locates
6.40 |Locate Standardization
6.40 |Lack of Reviewing Locates
6.40 |Confidence in Locates
6.40 |Training Workers
6.20 |Mapping of Utilities
6.20 |Lack of Knowledge
6.20 |Company Safety Culture
6.00 Locators

Labour scored higher than management

Labour and management ranked the same




QiHSALCa Y  Focus on Systemic Weaknesses

Work Safe for Life

1. Identify best practice guideline for planning
and working in the vicinity of underground
utilities

2. Review and promote standardized and
clear utility locate ground markings and
documentation

3. Develop and provide education on reading
locates

4. Review and enhance practices, procedures
and regulations to foster accountability

5. Develop a framework to improve
organization workplace safety culture




Workshop Contact

Scott Laing

Coordinator, Stakeholder &
Client Engagement

Email: slaing@ihsa.ca

("2 IHSA .ca

Work Safe for Life
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