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Introduction and Background 

In 2021, the city of Toronto was concerned with the frequency in which underground utility 
strikes were occurring on projects. The Infrastructure Health and Safety Association (IHSA) 
responded to this by coordinating subject matter experts across their network in Ontario to 
conduct a root cause analysis, comprising of both management and labour representatives, as 
well as other industry experts. The IHSA utilized a root cause analysis process developed by 
the Ministry of Labour, Training, and Skills Development.  

 
Underground Strikes Root Cause Workshop  
In 2021, it was decided that a root cause analysis workshop would be facilitated by IHSA. Due 

to the pandemic and the Provincial restrictions at the time, the decision was made to facilitate 

the workshop virtually using Zoom.  

The workshop participants included peer-recognized subject matter experts from industry 

(employers and labour representatives) and other industry stakeholders who virtually worked 

together to identify and prioritize causal factors and controls and solutions over the course of the 

two days.  

 

Worker/Labour Representatives  

The worker/labour participants for the workshop included representation from the 

following organizations:  

 LiUNA Local 183 

 IOUE Local 793 

 OETIO 

          

 

 

Management Representatives  

The management participants for the workshop included representation from the following 

organizations:  

 Clearway Group 

 North Rock Group 

 NPL Canada 

 Timbel Ltd. 

 Tomlinson Group 

                

 

https://www.liunalocal183.ca/
https://iuoelocal793.org/
https://www.oetio.com/
https://www.clearwaygroup.com/
http://www.northrockgroup.net/
https://nplcanada.com/
http://timbel.ca/
https://tomlinsongroup.com/
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Industry Stakeholder Representatives  

The industry stakeholder participants for the workshop included representation from the 

following organizations:  

 Cobalt Safety 

 Cornwall Electric 

 Electrical Contractors Association of Ontario (ECAO) 

 Halton Region 

 Hydro One  

 Ministry of Labour, Immigration, Training and Skills Development (MLITSD) 

 Ontario Regional Common Ground Alliance (ORCGA) 

 Ontario Sewer and Watermain Construction Association (OSWCA) 

 Trisan Construction 

 Utilities Kingston 

 

           

 

   

 

 

 

Facilitated and Supported by: 

Name Organization Title 

Scott Laing  IHSA 
Coordinator, Research and Stakeholder & 
Public Relations 

Michelle Roberts  IHSA Director, Stakeholder & Client Engagement 

Charlie Charalambous IHSA 
Coordinator, Research and Stakeholder & 
Public Relations 

Kevin Lyons  IHSA 
Coordinator, Research and Stakeholder & 
Public Relations 

Bruce Outridge  Outridge Productions Videographer  

 

 

  

https://www.linkedin.com/company/cobalt-safety-consulting-inc/?originalSubdomain=ca
https://www.cornwallelectric.com/
https://www.ecao.org/
https://www.halton.ca/
https://www.halton.ca/
https://www.hydroone.com/
https://www.ontario.ca/page/ministry-labour-training-skills-development
https://orcga.com/
https://www.oswca.org/
https://trisanconstruction.com/
https://utilitieskingston.com/
https://www.ihsa.ca/
https://www.ihsa.ca/
https://www.ihsa.ca/
https://www.ihsa.ca/
https://bruceoutridgeproductions.com/
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Pre-Workshop Background Information for Participants:  

Damages to underground utilities are very costly to the construction industry in terms of direct 

costs of damage and personal injury, as well as to communities in which the utilities serve.   

Every year workers and supervisors are injured on the job. There have been incidents where 

workers have been fatally injured as a result of underground utility strikes. According to the 

Ontario Regional Common Ground Alliance (ORCGA), these can have significant and lasting 

direct and indirect costs on the companies involved. 

Direct costs arise from repairing the damage and are related to the:  

• Costs of replacement materials used; 

• Costs of materials used; 

• Labour costs; 

• Administrative costs needed to rehabilitate the damaged infrastructures.  

Indirect costs arise from the damage and its economic assessment of all resulting disruptions. 

They are varied and can cover a wide range of areas, such as:  

• Risk of injury and death; 

• The intervention of emergency services; 

• Evacuating businesses and residential sectors; 

• Service disruption following damages to infrastructures; 

• Loss of product; 

• Environmental impact; 

• Economic impact on businesses and companies; 

• Work delays; 

• Administrative and legal costs; 

• Negative impact for owner companies; 

• Disturbances to neighbouring lands and infrastructures; 

• Traffic disturbances.  

In addition, there are direct and indirect costs that are related to employees, such as:  

• Noncompliance fines and penalties; 

• The reputation of company hurt by bad publicity; 

• Poor morale and reduced productivity, particularly after an incident; 

• Poor employee retention leading to increased new hires, onboarding, and training costs; 

and 

• Employee sick leaves and increased volume of illnesses and injuries. 

Investing and participating in underground infrastructure damage prevention can reduce the 

cost of doing business and build a healthy bottom line for all underground infrastructure 

stakeholders. To provide the best defence against underground strikes, the understanding and 

analysis of infrastructure damages or events and drilling down into their root causes will help to 

determine which aspects of the excavation process should be targeted for awareness, training, 

and oversight to reduce the frequency and consequences of these events. 

https://trenchlesstechnology.com/last-word-the-costs-of-underground-infrastructure-damages/
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Each group of stakeholders has a unique opportunity to take positive steps to reduce the 

frequency and severity of underground strikes.  It is not until we lose these services that we 

realize how impactful and crucial underground infrastructure is to our community and the 

potential harm to workers and employers. 

A defined risk statement was also defined/developed with the participants:  

“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 Root Cause Workshop Fishbone Exercise 

Day 1 of the workshop consisted of the group using a Fishbone diagram to help identify the 

reasons for imperfections, variations, defects and failures in excavations causing underground 

utility strikes in construction. The fishbone consisted of the following categories:  

• Tools and Machines: Equipment, technology, tool design, maintenance 

• Culture: Work culture/attitudes, values, organization leadership, traditions, beliefs, 

interactions  

• Processes: Method, procedures, work instructions, policy  

• Environment: Working environment, work surroundings including air, noise, light, 

accommodation, well-being at work  

• People: Behaviour, experience, mental health, age  

• Measures: Data, indicators, evaluation, techniques/actions used to measure 

performance, quality  

Once completed the fishbone diagram contained 77 primary root cause factors:   

 

Tools and Machines:  

 Visibility of Bucket; 

 Maintenance; 

 Locate Equipment; 

 Selection of Attachment; 

 Selection of Equipment; 

 Trench Box Design; and  

 Support of Existing Utilities. 

Culture:  

 Standards; 

 Owners Pushing to Start Job; 

 Training; 

 Locate Provider Culture; 

 Transient Workforce; 

 Timelines; 

 

 Education of Strike Consequences; 

 Reviewing Locates; 

 Late Locates; 

 Internal Responsibility System; 

 Emergency Calls for Locates; 

 Crossing Utilities as Part of Overall 

Job; 

 Relationship Locators and 

Excavators; and  

 Normalize Practices (Way it has 

always been done). 
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Environment:  

 Weather; 

 Seasonal – Seasons; 

 Change of Job/Progression of Work; 

 Public/Private Property; 

 Old vs New Construction; 

 Lack of Drawings from Past; 

 Location of Utility; 

 Time of Day – Excavating; 

 Physical Environment; and 

 Congestion.  

Processes:  

 1-Metre Tolerance Zone; 

 Take Risk (Culture); 

 Communication; 

 Locates – Accuracy and Valid; 

 Locates – Standards; 

 Locates – Reading; 

 Maintain of Locate Markings; 

 As Designed Documents; 

 Support Utilities; 

 Locator Not Given Adequate Time; 

 Work Around Existing Utilities; 

 Locates Not Present Before Dig; 

 Enforcement – Dig Without Locate; 

 No Hazard Assessments; 

 Lack of Protection of New Utilities; 

and 

 Regulation – Laws. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

People:  

 Risk Tolerance; 

 Training; 

 Supervision/Leadership; 

 Fit-for-Duty; 

 Culture; 

 Job Pressures; 

 Knowledge; 

 Experience; 

 Weekend Warriors; 

 Workload; 

 Locators; 

 Operator; and 

 Worker Loader. 

Measures:  

 Lack of Metrics; 

 Assess Proper Risk; 

 Bidding of Work; 

 Lack of Enforcement; 

 Marking of Locates; 

 Job Hazard Analysis; 

 Traffic Control; 

 Maintaining Records of What in 

Ground; 

 Confidence in Locates; 

 Mapping of Utility; 

 Audit Process; 

 Performance of All Parties; 

 Industry Guidelines; 

 Design of Infrastructure; 

 Crossing Services; and  

 Shut Off Services Will Not/Cannot. 
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Primary Risk Factors Voting:  

Worker and management participants were then asked to vote on the importance of each of the 

77 identified primary factors using the following rating scale:  

1. Not important; 

2. Low importance;  

3. Slightly important;  

4. Neutral;  

5. Moderately important;  

6. Very important; or  

7. Extremely important/show stopper.  

Voting was facilitated using an app from Turning Technologies, where participants were able to 

see the results immediately however, individual responses remained confidential.  

Note: The voting was completed by the management and labour representatives however, the 

industry representatives continued to participate in any discussion during the voting process.  

 

 

  



 
 
 

 

 

Prepared by: Scott Laing   Page | 9 
Last Updated:  September 17, 2021 

Workshop Day 2:  

On day 2 of the workshop the results of the voting were shared with all participants who then 

discussed possible solutions and controls for the top 10 identified primary factors. Votes utilized 

a 7-point Likert scale as follows: 

1. Not Important; 

2. Low Importance; 

3. Slightly Important; 

4. Neutral; 

5. Moderately Important; 

6. Very Important; 

7. Extremely Important/Show Stopper. 

 

 

 
Underground strikes root-cause workshop zoom participants. 
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Final Top 10 List:  

 

Priority Category Primary Causal Factor 

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 

4 

People Locators 

Processes Locate Standardization 

5 Culture Lack of Reviewing Locates 

6 Measures Confidence in Locates 

7 Measures Mapping of Utilities 

8 

Culture Training Workers 

Tools and Machines Effectiveness of Locate Equipment 

9 Culture Crossing Utilities as Part of Overall Job 

10 

People Lack of Knowledge 

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 
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Management and Labour Voting Comparison Summary:  

 

The following top primary factors were ranked the same by Management and Labour 

Representatives: 

 Valid and Accurate Locates (ranked 1st); 

 Locates Not Present Before/During the Dig (ranked 2nd); 

 Ability to Read Locates (ranked 3rd); 

 Lack of Reviewing Locates (ranked 8th); and 

 Confidence in Locates (ranked 9th). 

 

The following top primary factors were ranked higher by Management Representatives: 

 Locators (ranked 4th by Management and 14th by Labour); 

 Marking of Locates (ranked 5th by Management and 6th by Labour); 

 Locate Standardization (ranked 6th by Management and 7th by Labour); 

 Mapping of Utilities (ranked 7th by Management and 11th by Labour); 

 Lack of Knowledge (ranked 10th by Management and 12th by Labour); and 

 Company Safety Culture (ranked 11th by Management and 13th by Labour). 

 

The following top primary factors were ranked higher by Labour Representatives: 

 Effectiveness of Locate Equipment (ranked 4th by Labour and 14th by Management); 

 Crossing Utilities as Part of Overall Job (ranked 5th by Labour and 13th by Management); 

and 

 Training Workers (ranked 10th by Labour and 12th by Management). 
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Final Workshop Industry Recommendations and Conclusions:  

 

The controls and solutions established by the underground utility strikes root cause working 

group are for the top primary causal factors that may contribute to underground utility strikes in 

the construction industry. Given recent underground utility strikes in the construction sector, it is 

important that specific solutions targeting systemic weaknesses be implemented immediately.  

Based on the list of controls/solutions provided by the subject matter experts from industry, 

research and government (regulator), the following five action items are recommended: 

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

 Including roles and responsibilities to promote accountability among employers, 
supervisors and workers as well as OneCall, utility owners and municipalities.   
 

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

 Including utilization of a digital portal to access locates, digitized locate forms and 
clearer icons.   
 

3. Develop and provide education on reading locates 
 Including required training to ensure workers and supervisors (i.e. supervisors) 

have the knowledge to determine where identified underground utilities are 
located accurately.   
 

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

 Including policies, procedures, and regulations relating to the completion and 
review of locates prior to excavating and the overall planning and execution of 
work in the vicinity of underground utilities. 
 

5. Develop a framework to improve organization workplace safety culture 
 Including procedures to assess and improve leading and lagging indicators to 

improve workplace safety culture at all levels of the organization, promote 
management buy-in on developing and enforcing safe work practices, and 
reward and recognition programs.  

 

The above five recommendations provide a foundation to reduce the risk of underground utility 

strikes during trenching and excavating in construction.  
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Appendix 1: Underground Strikes Controls and Solutions 

 
1. Primary Causal Factor: Valid and Accurate Locates (link to fishbone diagram) 

Category: Processes 

1. Standardized locate forms – precise forms that are easy to read for less 
confusion in the field. 

2. Provide more time for locators to complete their task. 
3. Dedicated locators on large projects, having them there will increase the ability to 

complete accurate locates as needed, with a standardized trigger based on a 
threshold of these considerations: 

a. Cost 
b. Length of project 
c. Number of locates required 

4. Have utilities identify live or abandoned utilities as a requirement where there are 
concerns. 

5. Line item on tenders for health and safety as well as locates. 
6. Controls in place for the accuracy of records to develop locates. 
7. Method to keep up with what is in the ground. 
8. Accountability process to get a resolution to locate issues and requests. 
9. Hold everyone to task. 
10. Have utility locate their lines. 
11. Proper utility investigation as part of the design of the project – planning, using 

CSA standard as a guideline, perhaps making a legal requirement, holding 
accountable for the design phase of the project. 

12. Develop and implement a legal requirement for document control, usability, who 
is supposed to use them, support the standardization of locate forms – locates 
need to be easy to use and review by the end-user. 

13. Digital access to review locates – use technology to control the documents for 
locators and projects requiring locates. 

14. Operating side of a municipality for locates using old documents/past drawings. 
15. Operating side inheriting questionable documents from the engineering side of 

the business, then having to provide locates. 
16. Design drawing for better locates, current mapping issues, correct field mapping, 

a method for contractors to help with process as work progresses. 
17. Utilities need to agree on who is the locator, have different service agreements, 

potentially have six different locators on site. 
18. Language for having a dedicated project locator in Ontario. 
19. Move away from inexpensive and fast, but low quality to higher quality locates. 
20. Have valid marks on the ground that adequately match the locate form. 

 

2. Primary Causal Factor: Locates Not Present Before/During the Dig (link to fishbone 

diagram) 

Category: Processes 

1. Zero tolerance for lacking locates – increased enforcement (stop-work orders, 
penalties). 

2. Educate industry and homeowners on excavations – the process to follow, 
including call before you dig. 
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3. Ministry blitz and education initiatives – regularly included as part of the H&S 
strategy. 

4. Ensure accountability by requiring sign-off on the review of locates before any 
ground disturbance by operators and/or supervisors. 

5. Have supervisor, health and safety representatives/Joint Health and Safety 
Committee representatives sign off on locates and ground disturbance policy. 

6. Develop proper procedures for ground disturbance. 
7. Complete and sign off on the daily hazard assessment: 

i. Requiring a signature is a crucial control. 
8. Having a certain number of staff review locates. 
9. Improved communications with operators and supervisors – workers need to 

have locates before digging. 
10. Ensure a competent person has and reviews locates. 
11. Operators to review locates prior to digging. 
12. Review and dispel misinformation about locates – get the message out that 

locates are required for all ground disturbance. 
13. Understand that our job sometimes needs to be put on hold in order to get proper 

locates. 
14. Move to electronic locates, recognizing there is some resistance to this idea, but 

using technology can be more effective. 
15. CCGA best practice for electronic locates – concern about seeing locate on the 

electronic tool. 
16. Electronic tool to keep the most accurate up-to-date locates. 

 
3. Primary Causal Factor: Ability to Read Locates (link to fishbone diagram) 

Category: Processes 

1. Have standardized training on reading and understanding locates, similar to 
working at heights and JHSC certification training. 

2. Training should cover underground utilities. 
3. Use practice guidelines from ORCGA. 
4. Have both theory and hands-on (practical) training. 
5. Screen save to remind what is a valid locate. 
6. Request the MLTSD or CPO develop training, like worker awareness training. 
7. Develop a strong curriculum addressing reading of locations – hand-on 

components to the training are recommended. 
8. Training should include real examples of practical actual and potential scenarios. 
9. Locates need to be legible, easy to read and understand – tied back to valid 

locate recommendations. 
10. Use how to read locates. 
11. Physical locate packages to review with staff as part of training – including actual 

examples, questions on whether they should dig or not, intending to be eye-
opening. 

12. ORCGA to develop an excavator training program with input from members, and 
to include an active/live course, how to read locates, case studies, and test 
questions. 

13. Look at the gaps in reading locates – data analysis. 
14. Course to be designed for front-line workers. 
15. Courses to be considerate of various communication styles, including different 

languages and information. 
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16. Partner with various organizations in developing training (unions, safe work 
associations, etc.). 

17. Seek to reach small businesses, help them with simple and user-friendly training, 
accessible for their staff. 

 
4. Primary Causal Factor: Marking of Locates (link to fishbone diagram) 

Category: Measures 

1. Include the length of the project in the notes, which will help with requesting re-
marking of paint and flags. 

2. Make it mandatory for paint and flags. 
3. Develop a process to get a locate re-marked, ensure timely re-fresh of locates. 
4. Issue with OneCall’s process of deeming the locate valid, but the marks are gone 

or discarded. 
5. Allow digitization of locates and to keep valid. 
6. Use CCRA best practice to define what is a valid locate. 
7. Match skill of locator provider with the complexity of the job. 
8. System to allow for re-marking and working with existing locates. 
9. Have a dedicated locator on the project. 
10. Excavation companies to have locators on staff. 
11. Following CSA Z247.14 standard or make it enforceable. 
12. Recommend adoption of the CSA standard for the industry. 
13. Develop best practice guidelines for utilities similar to OTM Book 7. 
14. White-line of work would be helpful – it is a best practice for dig area. 

i. Can be done on-line before the locate completed. 
15. Use physical attributes to help define the locate area and requests. 
16. Contractors could provide the extent of the excavation area – law in many states 

in the US. 
17. Have template indicate how to do this – three criteria – contractor and owner 

agree to work on scope together. 
 

5. Primary Causal Factor: Locators (link to fishbone diagram) 

Category: People 

1. Review the number of locators and look to address overload. 
2. Locate companies to be responsible for late locates as part of the business. 
3. Improve relationships between locate service providers, contractors and Utilities. 
4. Develop a system of penalties for locate provider and contractors regarding the 

delivery of locate as well as abusing a locate provider. 
5. Address the issues with getting locates in a timely manner. 
6. Work out solutions for hard deadlines needing to be met by the contractor. 
7. Address the potential lack of accountability of owners/operation side of 

businesses. 
8. Ticket dumping versus being able to rely on meeting the request date for the 

locate. 
9. White lining on specific jobs would help narrow the scope of the locate request. 
10. Develop effective worker retention strategies, such as by ensuring living wages 

for workers in the industry. 
11. Enable companies to have their own locators, required to take the appropriate 

training to be certified as locators and have it so any locate done must be 
submitted to One Call or the utility owners. 
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6. Primary Causal Factor: Locate Standardization (link to fishbone diagram) 

Category: Processes 

1. Develop a standard locate form/sheet. 
2. Ensure clear icons are used and standards as well. 
3. Develop guidelines for this to be agreed upon and followed by the industry. 
4. CSA Z247-15 standard for valid locate to help standardize form or what is 

required on the form. 
5. Valid dates of the locates – one locate/locator model, don’t have to juggle the 

dates. 
6. Length of validity date might need to be looked at to address utility strikes. 
7. Should address the process of re-marking.  
8. Review re-locating best practice. 
9. Private and public locates are very different – need to address this and get 

uniformity. 
10. Need to have a discussion with OneCall to address potential issues. 

 
7. Primary Causal Factor: Lack of Reviewing Locates (link to fishbone diagram) 

Category: Culture 

1. Contractor/Excavator training – competent person review and address locates 
2. Standardized locate form included in the training 
3. Re-training requirement if there are issues 
4. Develop Worker training and evaluation to verify workers understand what is on 

the locate and how to use the locate 
5. Require a hazard assessment that gets signed off on 
6. Must review as part of any ground disturbance – build in accountability for 

addressing the hazard and implementing proper controls 
7. Need to develop appropriate controls as part of the review of locates 
8. Once locates have been obtained, workers to review both the marks on the 

ground and the locate form – not just look at ground markings 
9. Daily hazard assessment 
10. Have multiple copies of the locates to share with the workers and operators in 

order to be able to access when needed 
 

8. Primary Causal Factor: Confidence of Locates (link to fishbone diagram) 

Category: Measures 

1. Develop a procedure to increase locate accuracy. 
2. Use technology to increase confidence in locates. 
3. Standardized locate form (see Locate Standardization Controls & Solutions). 
4. Training modules around valid locates (see Reviewing Locates Controls & 

Solutions). 
5. Improve utilities mapping and processes – update old infrastructure and new 

construction. 
 

9. Primary Causal Factor: Mapping of Utilities (link to fishbone diagram) 

Category: Measures 

1. Require proper/good drawings in the design phase of the project. 
2. Standardize system of measurement between metric and imperial. 
3. Provide drawings to locators – digital or on paper. 
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4. A separate process for maintaining and updating drawings - locator can miss 
being part of this. 

5. Connect quality mapping of services before going out to tender. 
6. Design building work can lead to problems for proper mapping of the utilities – 

need an appropriate drawing of construction. 
7. “Contractor to verify” or “do not rely on drawing” – shifting of risk as part of the 

pre-engineering. 
8. Need a central system to control all utilities that everyone has access to upload 

and review. 
9. Confirm what is in the ground as new construction proceeds. 
10. Owners need to establish good mapping of their services prior to going out to 

tender. 
11. Develop a system on the utility end to actively go out and find what is missing 

needs to be done. 
12. Recommend allocating funds to update and map records – use a proactive vs. 

reactive. 
13. Use of in house locator at UK, in off times will have locators update mapping. 
14. Use of data collection in GIS. 
15. Every year limit test your plant and see if you can map it and mark it, try and find 

problems. 
16. Require the use of government funding as performance requirement – plan to 

demonstrate a plan to update mapping and locating of systems. 
17. No solution for abandoned services – S250 standard – voluntary. 

 
10. Primary Causal Factor: Training Workers (link to fishbone diagram) 

Category: Culture 

1. Develop training on proper procedures when crossing utilities. 
2. Training on reading and understanding locates. 
3. Training on ground disturbance. 
4. Utilities training program for operators. 
5. Develop a training standard for the industry. 
6. Include in various formats, including unions, safe work associations, CPO. 
7. Consider who needs to be trained. 
8. Consider refresher training requirements. 
9. Utilize actual scenarios and simulators for the training. 
10. Utilize virtual reality systems for “hands-on” training. 
11. Develop a training module on signaler and operator communications. 
12. IHSA’s signaler and traffic control person course. 
13. Add training address the Company policy and program. 
14. Develop a number of safety talks to educate workers. 
15. Review core task competencies periodically. 
16. Assess workers in the field. 
17. Review CORE surface mining program for best practices around training. 
18. Create a proactive suite of resources for companies to use. 
19. Make access to resources easy to get and to for review. 
20. Conduct hazard assessments – including task-specific instruction resources. 
Controls & Solutions (Locators): 

1. Damage Prevention Technician (DPT) course for locators to be mandatory. 
2. DPT refresher every three years – certification process. 



 
 
 

 

 

Prepared by: Scott Laing   Page | 20 
Last Updated:  September 17, 2021 

3. Requirements to come from the Owners of Utilities as part of the contract. 
4. Create a training standard for locators across all utilities. 
5. Need consistency across the industry – discuss who will be responsible. 
6. Implement ground disturbance training similar to what is in BC and Alberta. 
7. Training should require 3-year refresher. 
8. Waste Water Operator training and qualification as a model to review. 
9. Current DPT practice to demonstrate competency and should back up in the re-

certification. 
10. Consider locator job designation/apprenticeship. 
11. Review costs associated with locator training and the above recommendations. 
12. Consider whether training would be for all utilities or a single utility – review 

locate service providers. 
 

11. Primary Causal Factor: Effectiveness of Locate Equipment (link to fishbone diagram) 

Category: Tools and Machines 

1. Train the operator on how to use the equipment. 
2. Call for upgrading of the equipment. 
3. Use of locate equipment in the field by contractors, used to confirm before the 

ground disturbance. 
4. 1 metre validation of the mark is good, need and can to get accurate and the 

mark is correct. 
a. Keep the 1 metre tolerance but can get a better trace with a little more 

time. 
5. Look at law and requirements to locate service or tracer wire. 
6. Ensure tracer was is installed correctly before backfill. 
7. Innovation of the pipes to help trace, build it models can be cost-prohibitive, has 

a study been complete to determine value for money vs. hitting a pipe. 
8. The process to confirm how this is done for new construction – big contracts vs. 

repair or older infrastructure. 
9. Use power sweeps to identify utilities on private property proactively. 

 
12. Primary Causal Factor: Crossing Utilities as Part of Overall Job (link to fishbone 

diagram) 

Category: Culture 

1. Follow procedures or processes for ground disturbance. 
2. Use of best practice – i.e., daylighting – how you do this.  

a. Various methods should be highlighted as best practice, such as the use 
of hydrovacs. 

3. Recommend development of guidelines/techniques and procedures. 
a. Must address ideal and not so ideal situations for techniques that have 

been developed – encourage different scenarios. 
b. Develop techniques/procedures with a step by step details. 

4. Development of various situations from a high level – common issues get these 
processes and procedures. 

a. Convene a new working group to develop these procedures and 
guidelines. 

b. Have the SME share what they are doing. 
c. Get it out to all the end-users. 
d. Tie it back to training – standard development. 
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5. Verify what are best methods and have several different methods – develop a 
variety of solutions. 

6. The key is how do we get the information out and share it with the industry – use 
the TSSA – Guideline to excavation in the vicinity of utilities – seed document. 

7. Excavation in vicinity replaced with CSA. 
8. Develop a little handbook for use in the field – recommend doing this for the 

industry. 
9. Hydrovac – standard practice guide. 

a. Need to address the “how” in a guideline document. 
10. Work planning is a critical part of working around utilities. 
11. Can we eliminate the hazard – shut off/lock out – need a procedure. 
12. The CSA document cost money – availability of the documents would help – 

sponsor of the document to make it accessible to the industry. 
13. “Weekend warrior” – need an id number – tie it to a training/knowledge transfer 

piece before the id is given out. 
14. When you call in for a locate – information package provided – new id number in 

the system would get the information package. 
15. Administrative penalty if you strike a utility – some utilities have instituted this. 
16. Add this as a set fine to schedule 67 – who have not followed the rules. 
17. There should be a balance between both utilities owner and contractor – like 

TSSA, both have to be accountable – introduce this into the regulations. 
18. Is there a plan in place before starting – blitz/initiative from the MLTSD to 

address the industry. 
19. The regulatory body for all utilities – OneCall – enforcement/compliance – might 

have misalignment of the compliance piece – you need to be recognized in the 
Act – provincial officers to enforce. 
 

13. Primary Causal Factor: Lack of Knowledge (link to fishbone diagram) 

Category: People 

1. Public knowledge campaigns – raise awareness. 
a. Develop a coordinated message/marketing strategy from the industry to 

get a broader reach. 
b. Develop a safety awareness campaign around underground strikes. 
c. ORCGA – dig safe campaign. 
d. Holld events in the local areas – gather for message and 

proclamations/flag raising. 
e. Timely messaging over April and May for industry/public. 

2. Have surveys been completed to validate knowledge campaigns. 
3. Post relevant information on websites. 
4. Create and hold sessions to share information, advocacy and network. 

a. Try and understand what needs to be shared with the industry. 
b. Get alignment about what contractors need to know and where to get it. 
c. Consistent messaging with workers – repeated numerous times to have it 

sink it. 
d. Use system partners to promote the message of the industry. 

5. Look for gaps to address shortfalls in knowledge – i.e., liquid soil addressed 
recently.  

6. Set up a working group to look at this for the industry and make 
recommendations. 
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7. How have other countries, states and provinces brought strikes down – need to 
look at this – lessons learned, do not have to reinvent the wheel. 

8. Reaching out to home improvement locations – dig safe information to rental 
counters – get cooperate approvals. 

9. Municipal approval for building permits – messaging there for public – education 
of homeowners – information in front of them where they will see it. 

10. Contractors use Rental companies for large piece of equipment – i.e. united 
rental – promote if renting equipment. 

11. Look at large and small rental companies’ promotion in both. 
 

14. Primary Causal Factor: Company Safety Culture (link to fishbone diagram) 

Category: People 

1. Develop tools and framework to establish and develop a good safety culture - 
Define what is a good culture from an industry level. 

2. Have a health and safety management system that audits culture –i.e. ISO, 
COR. 

3. Need to develop a way to help build culture vs. enforcement. 
4. Recommend doing an assessment of company culture. 
5. Establish a company dashboard on strikes or metrics, trending is important and 

can be used to drive change and continue to identify gaps in hazard analysis. 
6. Culture is “What do you do when no one is looking” – best practice guidelines 

need to be established for the industry. 
a. Set strong accountability for all. 
b. Disney – 4 pillars of culture – top-down. 
c. Develop methods to assess your own safety culture – tools/survey. 
d. Develop a list of tools, or build one with IHSA. 

7. Develop clear messaging - Make safety part of avoiding underground strikes. 
8. Acknowledge and reward good performance - supported by senior management 

to enforce the goals. 
9. Develop control strategies that support culture. 
10. Have senior management set time to develop a strategy to support culture 

development – define your company goals and build identity. 
11. The model needs to be consistent and accountable to develop the culture. 
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Full Fishbone Wall 

 

 

 

 

 

 

Full image of the completed Underground Strikes Root Cause Safety Fishbone. 
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Appendix 2: Fishbone diagrams  

 

Full Fishbone Diagram 
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Fishbone Diagram: Tools and Machines  
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Fishbone Diagram: Processes (1 of 2)  
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Fishbone Diagram: Processes (2 of 2)  
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Fishbone Diagram: People (1 of 2) 
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Fishbone Diagram: People (2 of 2) 
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Fishbone Diagram: Culture (1 of 2)  
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Fishbone Diagram: Culture (2 of 2)  
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Fishbone Diagram: Environment (1 of 2) 
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Fishbone Diagram: Environment (2 of 2) 
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Fishbone Diagram: Measures (1 of 2) 
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Fishbone Diagram: Measures (2 of 2) 
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Appendix 3: Existing IHSA Resources:  

 

 Underground Utilities 

 Trenching – Soil Types 

 Trenching – Protection 

 Trenching – Inspection 

 Excavator Hand Signals 

 Call Before You Dig 

 Electrical Utility Safety Rules 

 Underground Electrical Systems 

 Locating Underground Utilities 

 Trenching Safety 

 Chapter 26 - Electrical Hazards 

 Chapter 31 - Trenching 

  

https://www.ihsa.ca/pdfs/safety_talks/underground_utilities.pdf
https://www.ihsa.ca/pdfs/safety_talks/trenching_soil_types.pdf
https://www.ihsa.ca/pdfs/safety_talks/trenching_protection.pdf
https://www.ihsa.ca/pdfs/safety_talks/trenching_inspection.pdf
https://www.ihsa.ca/pdfs/safety_talks/excavator_hand_signals.pdf
https://www.ihsa.ca/PDFs/Products/Id/IHSA051.pdf
https://www.ihsa.ca/PDFs/Products/Id/RB-ELEC.pdf
https://www.ihsa.ca/PDFs/Products/Id/SPG12.pdf
http://www.ihsa.ca/pdfs/safety_bulletins/safety_bulletin_locating_underground_utilities.pdf
https://www.ihsa.ca/PDFs/Products/Id/M026.pdf
https://www.ihsa.ca/rtf/health_safety_manual/pdfs/hazards/Electricity.pdf
https://www.ihsa.ca/pdfs/safety_manual/Trenching.pdf
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Appendix 4: The Swiss Cheese Model of Accident Causation  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pictured above: The “Swiss cheese” model of simultaneous failure or absence of risk controls 

that could cause a “catastrophic event.” In this model, when there are latent failures in design, 

gaps in regulation, outdated training material, shortage of skillsets, and an unsafe act, all the 

“holes” in the system line-up to potentially cause a critical injury or fatality. 

 

 

 

 


