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Foreword

This guide designates the practices that should be 
followed by the member firms of the Infrastructure 
Health and Safety Association (IHSA) when using 
vacuum excavation equipment in the vicinity of 
electrical utilities. The guide is not a training manual, 
but contains information, best practices, and general 
recommendations deemed appropriate to perform a job 
in a responsible and safe manner.

The contents of this safe practice guide, including all 
advice, recommendations, and procedures, are provided 
as a service by IHSA. No representation of any kind 
is made to any persons whatsoever with regard to the 
accuracy, completeness, or sufficiency of the information 
contained herein. Any and all use of or reliance on this 
guide and the information contained herein is solely and 
entirely at the user’s risk. The user also acknowledges 
that the safe practices described herein may not satisfy 
all requirements of Ontario law.
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INTRODUCTION
This guide has been compiled to familiarize personnel 
with the specialized techniques, work practices, and 
equipment to work safely while using vacuum equipment 
in the vicinity of underground electrical utilities.

PURPOSE
The purpose of this guide is to:

•	 Educate workers on general hazard recognition, 
assessment, and control practices specific to 
vacuum excavation work in proximity to energized 
electrical apparatus.

•	 Assist in providing a safe work zone for workers in 
the vicinity of energized electrical utilities.

•	 Transfer knowledge regarding these procedures to 
workers, employers, and contractors.
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APPLICABLE LEGISLATION, 
STANDARDS, AND RESOURCES
The list below highlights Ontario legislation (Acts), 
subordinate regulations and standards, and other 
resources relevant to the recommendations in this guide. 
The list is valid at the time of this guide's publication. 
However, it is not comprehensive; it is for reference only. 
Employers, supervisors, and workers are required to 
understand the rules and requirements of their trade 
prior to exposing a worker to danger.

•	 Occupational Health and Safety Act

	– Construction Projects Regulation 
(O. Reg. 213/91)

	– Industrial Establishments Regulation 
(R.R.O. 1990, Reg. 851)

	– Confined Spaces Regulation (O. Reg. 632/05)

	– Notices and Reports Under Sections 51 to 
53.1 of the Act—Fatalities, Critical Injuries, 
Occupational Illnesses and Other Incidents 
(O. Reg. 420/21)

	– Noise Regulation (O. Reg. 381/15)

	– Electrical Utility Safety Rules (EUSR)

•	 Ontario Underground Infrastructure Notification 
System Act

•	 Technical Standards and Safety Authority Act

	– Oil and Gas Pipeline Systems Regulation 
(O. Reg. 210/01)

	– CSA Z247-15 (R2020) Damage Prevention for 
the Protection of Underground Infrastructure

https://www.ontario.ca/laws/statute/90o01
https://www.ontario.ca/laws/regulation/910213
https://www.ontario.ca/laws/regulation/900851
https://www.ontario.ca/laws/regulation/050632
https://www.ontario.ca/laws/regulation/210420
https://www.ontario.ca/laws/regulation/210420
https://www.ontario.ca/laws/regulation/210420
https://www.ontario.ca/laws/regulation/150381
https://www.ihsa.ca/IHSA/Products/Items/Electrical-Utilities-Safety-Rules-(EUSR).aspx
https://www.ontario.ca/laws/statute/12o04
https://www.ontario.ca/laws/statute/12o04
https://www.ontario.ca/laws/statute/00t16
https://www.ontario.ca/laws/regulation/010210
https://www.csagroup.org/store/product/CAN-CSA-Z247-15/
https://www.csagroup.org/store/product/CAN-CSA-Z247-15/
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	– Canadian Common Ground Alliance 
Best Practices

•	 Electricity Act

	– Electrical Distribution Safety Regulation 
(O. Reg. 22/04)

	– CSA Z462 Workplace Electrical Safety

	– Ontario Electrical Safety Code (O. Reg. 164/95)

•	 Highway Traffic Act

•	 Commercial Motor Vehicle Inspections 
Regulation (O. Reg. 199/07)

•	 Hours of Service Regulation (O. Reg. 555/06)

•	 Security of Loads Regulation (O. Reg. 363/04)

•	 Environmental Protection Act

	– On-Site and Excess Soil Management 
(O. Reg. 406/19)

	– Waste Management – PCBs 
(R.R.O. 1990, Reg. 362)

	– General – Waste Management 
(R.R.O. 1990, Reg. 347)

•	 IHSA guideline for working near overhead electrical 
powerlines and equipment on construction projects

•	 IHSA technical advisory: induced voltage while working 
in proximity to cell towers emitting radio frequencies

•	 Ontario coroner's inquest verdicts for Barry 
Robertson and Jacob Gordon

https://orcga.com/best-practices/
https://orcga.com/best-practices/
https://www.ontario.ca/laws/statute/98e15
https://www.ontario.ca/laws/regulation/040022
https://www.csagroup.org/store/product/CSA%20Z462:21/
https://www.ontario.ca/laws/regulation/990164
https://www.ontario.ca/laws/statute/90h08
https://www.ontario.ca/laws/regulation/070199
https://www.ontario.ca/laws/regulation/060555
https://www.ontario.ca/laws/regulation/040363
https://www.ontario.ca/laws/statute/90e19
https://www.ontario.ca/laws/regulation/190406
https://www.ontario.ca/laws/regulation/900362
https://www.ontario.ca/laws/regulation/900347
https://www.ihsa.ca/PDFs/Products/Id/W802.pdf
https://www.ihsa.ca/PDFs/Products/Id/W802.pdf
https://www.ihsa.ca/PDFs/Products/Id/W809.pdf
https://www.ihsa.ca/PDFs/Products/Id/W809.pdf
https://www.ontario.ca/page/2021-coroners-inquests-verdicts-and-recommendations
https://www.ontario.ca/page/2021-coroners-inquests-verdicts-and-recommendations
https://www.ontario.ca/page/2022-coroners-inquests-verdicts-and-recommendations
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DEFINITIONS
Bolded words throughout this guide’s text indicate that 
the word is defined as below.

Abandoned: Taken out of service permanently but left 
in place.

Alive: See Energized

Approved: A device or method that has been evaluated 
and selected from alternatives and that meets the 
specific requirements of the job.

Approved practice: A trade skill or work procedure 
used in situations where isolation of energy sources is 
not used. It can only be used to provide safety for the 
person who is exercising the approved practice.

Skills are developed from a combination of education, 
training, and experience. Approved practices are 
normally documented in training materials, trade 
handbooks, or work-method instructions.

Approved work procedure: An approved, documented, 
step-by-step method that ensures a task can be 
performed safely.

Apparatus: All equipment pertaining to the generation, 
transmission, distribution, and use of electricity.

Arc flash: A dangerous condition associated with the 
release of energy caused by an electric arc.

Arc rating/flame resistant: An arc rating is the value 
attributed to materials that describes their performance 
when exposed to electric arc flash events.

Flame resistant is the property of a material whereby 
combustion is prevented, terminated, or inhibited 
following the application of a flaming or non-flaming 
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source of ignition, with or without subsequent removal 
of the ignition source.

Authorized worker(s): A worker who has been given 
formal, written permission by the owner and employer 
and is competent to perform work in proximity to 
energized apparatus.

Bond: Electrical connection that causes conductive 
parts to be at an equal potential.

Bonded: Electrically connected to ensure that two or 
more objects are at the same potential.

Bonding (electrical): Making a mechanically secure 
connection between two or more objects to ensure they 
are at the same potential.

Boundary limit: The volume of soil contained by vertical 
planes placed 1 metre to each side of the centre line of 
the marked utility line or 1 metre on either side of the 
marked limits of the underground structure.

Cable(s): All insulated conductors used for transmitting 
or distributing electrical energy.

Competent person: A person who is:

•	 Qualified because of knowledge, training, and 
experience to organize work and its performance;

•	 Familiar with the provisions of the Acts and 
Regulations that apply to the work; and

•	 Knowledgeable about any potential or actual danger 
to health or safety in the workplace.

Competent worker: In relation to specific work, this is 
a worker who is:

•	 Qualified because of knowledge, training, and 
experience to perform the work;
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•	 Familiar with the provisions of the Acts and 
Regulations that apply to the work; and

•	 Knowledgeable about any potential or actual danger 
to health or safety in the work.

Conductor: The part of a cable, overhead line, or 
apparatus intended to conduct the flow of electrical energy.

Confined space: A fully or partially enclosed space that 
is not designed and constructed for continuous human 
occupancy—and in which atmospheric hazards may 
occur because of its construction, location, or contents, 
or because of work that is done in it.

Controlling authority: The person(s) who occupies 
a position responsible for performing, directing, or 
authorizing changes in conditions or the position of the 
specific apparatus or devices.

Dedicated signal person: A competent worker, 
designated as a signaller, who monitors the work 
continuously—and who has no other duties while 
performing this task.

This worker shall be positioned in full view of the 
operator with a clear view of the energized electrical 
apparatus and/or equipment.

De-energized: Where electrical energy has been 
discharged through a mechanically secure connection to 
an effective ground potential.

Dynamically alive: Connected (i.e., not isolated) to a 
source of energy such as an electrical generator, storage 
battery, or other source of electrical energy.

Electrical plant or utility: Includes all components 
that are part of an electrical distribution system, both 
overhead and underground, that are part of the delivery 
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and supply of electricity. Examples of electrical plant 
components include poles, guy wires, anchor rods, 
overhead and underground cables/conductors, meter 
bases, transformers, switch gear, pedestals, handholes, 
and transformer vaults.

Emergency: A situation that requires immediate action 
to prevent serious adverse effects on the health and 
safety of employees, the public, or the environment. An 
emergency may be the result of uncontrolled explosions, 
fires, releases of hazardous materials, natural disasters, 
or other factors.

Energized: Capable of delivering energy by reason of 
being dynamically alive or charged.

Equipotential: The state of having all objects in a work 
area at the same potential.

Equipotential bonding: Provision of electrical 
connections between conductive parts, intended to 
ensure they are equipotential.

Equipotential zone: A work area where no differences 
in electrical potential exist.

Excavator: Any person, partnership, corporation, public 
agency, agent, or other entity that is responsible for 
carrying out a ground disturbance.

Ground: Reference for zero potential, also referred to as 
“earth” potential.

Grounded: Mechanically secure connection to an 
effective ground potential.

Grounding: Provision of a continuous conductive path 
to the earth that:

•	 Has sufficient ampacity to carry any fault current 
that may be imposed on it;
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•	 Has a sufficiently low impedance to limit the voltage 
rise above ground potential;

•	 Facilitates the operation of the protective devices in 
the circuit as quickly as possible; and

•	 Bleeds any excess energies induced by electric and 
magnetic fields or static sources.

Ground disturbance: Any work, operation, or activity on 
or under the existing surface that results in a disturbance 
or displacement of the soil or ground cover.

Such activities can include: digging, excavation, 
trenching, and ditching; tunnelling, boring, drilling, and 
pushing; augering; topsoil stripping and land levelling/
grading; plowing to install underground infrastructure; 
tree planting, clearing, and stump removal; subsoiling; 
quarrying, grinding, and milling of asphalt/concrete; 
blasting/using explosives; seismic exploration; driving 
fence posts, bars, rods, pins, anchors, or pilings; and 
crossing of buried pipelines or other underground 
infrastructure by heavy loads off the travelled portion 
of a public roadway.

Hand digging: Any movement of earth using a hand 
shovel only. This does not include picks, bars, stakes, 
or other earth-piercing devices. 

Hazard: A source of energy that may affect the safe 
work area.

*Note that the term hazard can define its origin or the 
nature of the expected harm (e.g., electric shock hazard, 
arc-flash hazard, crushing hazard, cutting hazard, toxic 
hazard, fire hazard, downing hazard).

Hold-off: A device having its operation restricted to 
previously agreed limits by the placement of a hold-off 
tag. Hold-offs are most commonly used to block the 
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auto reclosing and the manual re-energization of a line 
following an automatic trip.

Induction: Voltage produced on a conductive object that 
is subjected to a changing magnetic field.

Isolated: Separated from all sources of dynamic energy.

Job plan: A work plan agreed to and signed (either in 
writing or electronically) by each worker involved in the 
work, which identifies all known hazards, eliminates 
the hazards where practical, controls the hazards 
that cannot be eliminated, protects against injury if a 
hazard gets out of control, minimizes the severity of an 
injury if one takes place, and identifies each worker’s 
responsibilities in the performance of the work.

Locate: The identification of a utility owner’s 
underground infrastructure that must include 
documentation and on-site markings.

Mechanical equipment: Equipment operated by 
means of mechanical, hydraulic, electrical, or pneumatic 
power—other than vacuum excavation equipment—that 
is engaged in ground disturbance.

Nominal voltage: The normal operating voltage 
measured phase-to-phase on multi-phase equipment, 
or phase-to-neutral on single-phase equipment.

Personal protective equipment (PPE): Safety 
equipment worn and used in order to reduce the risk 
of personal injury.

Portable bond mat (a.k.a. ground gradient mat 
or equipotential bond mat): A mat that creates an 
equipotential zone for the worker to stand on during 
various energized and de-energized work practices. 
When connected to a source of ground, the mats are 
technically ground gradient mats.
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Proximity: Proximity is defined by the following limits 
of approach and does not apply to apparatus that is 
designed, built, and installed to be intrinsically safe for 
human touch:

•	 Within 3 metres (10 feet) of energized apparatus 
above 750 V to 150 kV;

•	 Within 4.5 metres (15 feet) of energized apparatus 
above 150 kV to 250 kV; and

•	 Within 6 metres (20 feet) of energized apparatus 
above 250 kV.

Avoid direct or indirect contact with electrical powerlines 
or equipment when working within the limited approach 
boundary. Direct contact is contact with any part of the 
body. Indirect contact occurs when part of the body 
touches or is in dangerous proximity to energized 
electrical equipment. It should always be assumed that 
electrical powerlines are energized.

As the voltage increases, so too do the minimum 
working clearances. As a result of flashover, injuries 
or fatalities can occur even if actual contact with high-
voltage lines or equipment is not made. The potential for 
flashover increases as the voltage increases.

When working in proximity to secondary powerlines 
of less than 750 volts, IHSA recommends maintaining 
a limit of approach of at least 1 metre (3.3 feet). 

Rated: A qualifying term that is applied to an operating 
characteristic to indicate the designated limit or limits 
of the characteristic for an application under specified 
conditions.

Risk: The probability of harm occurring (due to exposure 
to a hazard) and the severity of that harm.
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Safe limits of approach: A procedural barrier system 
for authorized workers or workers under the continuous 
direction of an authorized worker, intended to minimize 
the risk associated with working in proximity to exposed 
energized apparatus.

Safe work area: A specifically identified area for work 
where all known hazards have been eliminated or are 
controlled.

Utility: Water, steam, artificial or natural gas, electrical 
power or energy, communications, television, internet, 
or a sewer.

Vacuum excavation (equipment) or vacuum 
equipment: Ground disturbance using air and controlled 
water pressure as the direct means to break up soil or 
earth for removal.

Worker(s): A person who performs work or supplies 
services for monetary compensation.
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SECTION I
GENERAL

100	 VACUUM EXCAVATION EQUIPMENT
	 IN LIEU OF HAND DIGGING

101	 VACUUM OPERATOR COMPETENCY 
	 AND TRAINING REQUIREMENTS
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100	 VACUUM EXCAVATION EQUIPMENT
	 IN LIEU OF HAND DIGGING

Many utilities use vacuum excavation equipment in 
place of hand-digging due to restrictions in certain work 
environments. For example, when excavating within 
1 metre of energized underground cables, utilities 
require that further excavations to expose these cables 
be done by hand only.

Vacuum equipment can be used as an alternate 
method to hand digging provided that the following 
requirements have been met:

•	 Vacuum excavation equipment/vehicles used in 
lieu of hand digging have been originally designed 
and built for the function of excavating near or 
exposing underground utilities. 

•	 The equipment/vehicle is used only for its designed 
purpose using manufacturer’s recommended 
practices. The manufacturer’s operating manual 
must be kept readily available at the project/
jobsite. If practices are unavailable, the owner of 
the equipment/vehicle should develop practices in 
accordance with current regulations, manufacturer’s 
recommendations, and this guideline. These 
approved practices should be documented and 
communicated to all workers involved in the work 
and be readily available at the jobsite.

•	 Workers using the vacuum equipment/vehicle are 
competent to operate it safely and have received 
written and oral instructions, including instructions 
specific to any new or modified equipment and/or 
work procedures.
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•	 Approved procedures and practices for working 
within 1 metre of energized underground 
hazardous utilities are documented and 
understood by all workers involved in the work. 
Instructions (both written and oral) should be 
provided by a competent person.

101	 VACUUM OPERATOR COMPETENCY 
	 AND TRAINING REQUIREMENTS

Every worker should have a basic understanding of:

•	 Electrical theory

•	 Energy flow and barriers

•	 Grounding, bonding, and induction

•	 The effects of electricity on the human body

•	 System protection

•	 Step and touch potential

•	 The safe limits of approach

Any worker operating vacuum equipment should be 
trained on how to use the equipment safely—as well as 
how to excavate safely. All vacuum equipment should 
be used in accordance with any operating manuals 
issued by the manufacturer.

Knowledge of any potential or actual danger to health and 
safety is part of being a competent worker or competent 
person. Hazards should be identified during the pre-start 
hazard assessment (job plan). Hazards can include 
working around trenches and excavations, falls, traffic, 
electricity, other utilities, and confined spaces. 
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Vacuum tanks should be considered confined spaces. 
A person with adequate knowledge, training, and 
experience should test and evaluate a confined space 
before a worker enters it. The door itself poses a gravity/
crush hazard that should be blocked in accordance with 
manufacturer’s instructions where it poses a hazard to 
a worker. Working on top of the tank may be considered 
working at heights, which requires additional training 
and controls.

Employers shall ensure workers are properly trained 
to use and inspect all equipment required to perform 
the work, including the vacuum equipment, personal 
protective equipment (PPE), fall protection equipment, 
and the equipotential bonding and grounding system.

At minimum, workers should participate in training 
courses on the following topics:

•	 The Occupational Health and Safety Act (OHSA) 
and applicable regulations — workers should be 
aware of their duties and safety responsibilities.

	– For workers, Basic Occupational Health and 
Safety Awareness – Workers (four-step)

	– For supervisors (competent persons), 
Basic Occupational Health and Safety 
Awareness – Supervisors (five-step)

•	 First Aid and CPR — All employers covered by the 
Workplace Safety and Insurance Act are required 
to have first aid equipment, facilities, and trained 
personnel in all workplaces.

•	 WHMIS 2015 — Workplace Hazardous Materials 
Information System (WHMIS) training is required in 
all workplaces that may have controlled products.
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•	 Traffic control — For workers required to set up 
or remove traffic control measures. It should include 
training on using the Ontario Traffic Manual 
(Book 7) – Temporary Conditions.

•	 Fall protection and/or working at heights — For 
workers who may be exposed to a fall of 3 metres 
or any situation that could reasonably cause injury 
to a worker, including falls from the top of the 
vehicle and dangerous excavations. (Working at 
heights is only required on construction projects 
when donning fall protection equipment.)

•	 Electrical safety and awareness for vacuum 
operators — For personnel who perform work using 
vacuum equipment, including the use of ground/
bond setups and associated PPE; the duties of 
dedicated signal persons as defined in EUSR and 
the Construction Projects Regulation (s.188(8)); and 
the concepts of hold-off, isolated, and de-energized.

•	 Confined space safety — For any worker who must 
enter a confined space.

•	 Vacuum operation and equipment — All operators 
and personnel using vacuum equipment must be 
trained in the operation of the equipment, including 
inspection, hours of service, and cargo securement.

•	 Personal protective equipment — For workers 
who are required to wear PPE.

•	 Trenching safety — For workers and supervisors 
who are involved in trenching or shoring.

•	 Ground disturbance — Focusing on utility 
hazards, locates, soil types, and regulatory 
requirements. 
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•	 Transportation of dangerous goods awareness 
— To ensure workers can recognize hazardous 
goods and understand how to safely transport them 
in compliance with local legislative requirements 
(including R.S.O 1990, Reg. 347: General - Waste 
Management).
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200	 SAFETY POLICY AND PROGRAM

Every vacuum excavation employer shall have a 
comprehensive health and safety policy and program.  
The program should explain how supervisors and 
workers will be properly trained to use the equipment. 
Job procedures should be developed for excavating 
within the vicinity of any type of electrical utility 
expected to be encountered so that all hazards 
associated with the work are taken into account. 

201	 PERSONAL PROTECTIVE EQUIPMENT

The minimum requirement for safety equipment to be 
used by workers should include:

•	 CSA-approved head protection

•	 CSA-approved foot protection

•	 CSA-approved eye protection

•	 CSA-approved hearing protection

•	 Approved arc-rated/flame-resistant clothing

•	 Approved hand protection
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202	 JOB PLANNING

Communication of hazards

Establish and document communication protocols 
before the start of any vacuum excavation projects.  
These protocols should be communicated again (and 
documented again, if altered) whenever changes occur 
with work procedures and whenever new workers 
receive orientation at the jobsite. Do not begin work 
until all workers at the jobsite have agreed to and have 
signed this documentation. 

All work groups involved in the excavation must 
participate in the identification of hazards and controls. 
All work must be properly planned and communicated—
and take into account all workers, the general public, 
approved work procedures, equipment, and the physical 
and environmental conditions at the workplace. 

A documented job plan must be completed, agreed to, 
and signed (either electronically or in writing) by each 
worker, confirming understanding. This must be done 
before the worker performs any tasks.

If a dedicated signal person is required due to 
the possibility of encroaching on the safe limits of 
approach, the assessment shall establish and document 
communication protocols between the operator and 
the safety watcher before the start of any vacuum 
excavation projects.

Additions to these minimum guidelines for communication 
can be made, when necessary, by the owner of the 
electrical utility or controlling authority.
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Hazard identification – risk assessment

Establish and maintain procedures and safe work 
practices for ongoing hazard identification, risk 
assessment, and the implementation of controls. 
These procedures and practices should include 
considerations for routine and non-routine activities for 
all personnel with access to the workplace. They should 
be communicated to all interested workplace parties and 
reviewed/updated periodically. 

Work interruption

All excavation activities shall STOP immediately if 
a damaged underground electrical utility is seen 
or suspected. 

If a change is encountered in the job, work must stop 
and the new hazard must be identified and eliminated or 
controlled. The revised job plan must be communicated, 
agreed to, and signed (electronically or in writing) 
by each worker—and, if necessary the controlling 
authority and facility owner—before restarting work.

The work restriction should be carried out under the 
communications and emergency protocols previously 
determined and agreed to by both the excavator and 
facility owner.

203	 PUBLIC AND WORKER PROTECTION

Vacuum excavation operations may be carried out 
along busy roads and thoroughfares. Personnel and 
equipment may be situated in various locations along 
the route and require adequate work area protection to 
ensure the safe execution of the job.
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Requirements for work area protection are found in the 
Ontario Traffic Manual (Book 7), the Ontario Highway 
Traffic Act, the Regulation for Construction Projects 
(O. Reg. 213/91), and local bylaws. Follow these 
requirements whenever you are working near traffic.

Approved barriers shall be placed so that members of 
the public cannot inadvertently come into contact with 
the established equipotential work environment. The 
public shall be protected from touching or approaching 
equipment inside the barriers—to avoid touch- and step-
potential situations.

Appropriate warning signs should be conspicuously 
displayed on this outer barrier. Warning signs shall be 
posted when sound levels exceed the requirements 
specified in the Noise Regulation (O. Reg. 381/15).

Vacuum equipment is used in a variety of work 
settings, so the arrangements of the barriers, mats, 
etc., should be determined by the specific needs of 
the work environment. 
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300	 ISOLATED AND DE-ENERGIZED

The preferred work method when using vacuum 
equipment in the vicinity of an electrical plant is to work 
with the plant isolated and de-energized in accordance 
with the latest Electrical Utility Safety Rules (EUSR), per 
Section 181 of the Construction Projects Regulation 
(O. Reg. 213/91). If energized, supervision must be 
afforded by the utility owner (O. Reg. 213/91 s. 228(2)). 

Excavators shall take every reasonable measure to 
mitigate the risk of harm, including refusing unsafe work 
where applicable. 

Damaged or suspect cables

When the electrical plant is damaged or suspected to 
be damaged, the plant in the vicinity of the excavation 
should be isolated and de-energized before the 
excavation process.

Any damage to the electrical plant due to the excavation 
process—or discovered during the process—shall be 
reported to the owner before any backfilling.

Induction hazards

Energized electrical conductors, including radio 
frequency (RF) cell towers*, generate electrostatic and 
electromagnetic fields. As a result, working under some 
high-voltage lines can cause vehicles and metal objects 
to become electrically energized to a voltage greater 
than ground/earth.

*For more information, see IHSA’s Technical advisory: induced voltage 
while working in proximity to cell towers emitting radio frequencies

https://www.ihsa.ca/PDFs/Products/Id/W809.pdf
https://www.ihsa.ca/PDFs/Products/Id/W809.pdf
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Review this hazard during the job planning process 
and establish a means to control induction. This could 
be by using bonding techniques or combining bonding 
with a method of draining the induced voltage by using 
a connection to an effective ground.

301	 HOLD-OFF PROTECTION

Where isolated and de-energized is not practical 
and where the electrical system equipment exists, 
a hold-off shall be established for equipment protection 
in proximity to an overhead conductor, if an employer, 
supervisor, worker, or controlling authority considers it 
necessary or it is determined during job planning.

A hold-off should be established when a job plan 
identifies an underground electrical hazard(s). This 
requires communication with the controlling authority 
of the utility owner. 

Hold-off devices are primarily designed for system 
protection in the event of inadvertent electrical contact. 
They are not designed to protect workers from electrical 
contact. The controlling authority determines the 
availability of hold-off protection.

302	 EQUIPOTENTIAL BONDING

When working with an energized electrical apparatus, 
equipotential bonding is the preferred method of 
protecting workers from injuries due to electrical 
contact. Equipotential bonding is intended to keep all 
bonded equipment and personnel at the same potential 
to mitigate the risk of current flow.
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303	 EQUIPOTENTIAL BONDED 
	 WORK ZONES

The equipotential bonded work zone incorporates a 
system of conductive bonding clamps and conductors that 
are adequate carrying capacity to withstand the maximum 
current capable of maintaining the work zone at an 
equalized potential at all times. These connections include, 
but are not limited to, the bonding of all conductive objects 
or equipment such as the gun/wand, the dig tube, the truck 
chassis, and the ground gradient control mat(s).

Leaving the equipotential work zone

Before moving out of the equipotential work zone, 
water must be turned off, and any conductive equipment 
and/or bonded parts of the equipotential system must 
be removed from the excavation, leaving the end of the 
dig tube and the gun/wand visible. This is required when 
repositioning the mats or when one of the operators 
needs to step off the mat; vacuum personnel must stay 
on the mats during the work procedure.

Do not touch other non-bonded objects in the immediate 
work area when the dig tube or gun/wand is in the 
excavation because they are considered to be at a 
different potential. Examples include a spud bar in the 
excavation or a nearby hydro pole or similar equipment. 
Communication between all personnel (e.g., operators 
and signallers or spotters) is essential to safety.

304	 PRE-EXCAVATION EQUIPOTENTIAL 		
	 SETUPS

This guide is not intended to provide specific 
equipotential setups. However, it may help to ensure 
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that essential pieces of equipment are properly bonded 
together. The cables and connectors/clamps used 
to create the equipotential zone are not considered 
to be grounding components and as a result, 
various-sized cables and approved clamps may be 
used. As a minimum, #2-type grounding cable with 
approved connectors rated for continuous current are 
recommended for bonding cables.

Pre-use inspections

1.	 Visually inspect the conductive braids on the 
equipotential bonding mats.

2.	 Wire brush all connecting clamps and points to 
ensure a good electrical connection.

3.	 Ensure that there are no punctures of the mat 
or defects.

4.	 Lay out the equipotential bonding mats around 
the area to be excavated. 

5.	 When performing any of the electrical connections, 
all items must be out of the excavated hole and 
out of harm's way. All electrical connections must 
be tight.

Setup diagrams

On the following pages, Diagrams 1, 2, and 3 show 
recommended setups using equipotential bonding 
equipment based on the hazard of energized apparatus 
in or near the dig area. In the diagrams, individual bonding 
cables are used to create the equipotential zone, but 
there are other cable systems that incorporate a splitter. 
A single mat may be used instead of the two mats shown 
in the diagrams. Whichever setup is used, ensure that 
the equipment that is part of the equipotential zone is 
properly bonded.
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Diagram 1: This setup has the excavation work or mats 
within 2 metres of the truck. The following pieces of 
equipment should be bonded:

1  the mat(s)		  3  the dig tube
2  the gun/wand	 4  the truck 

This is based on a truck bin that may be open or there is 
some form of inadvertent contact with the truck. The gun/
wand is connected to the truck by means of the metal braid 
in the high-pressure water hose. However, since there is no 
means of properly proving or testing this as a conductive 
path, a separate bonding cable is recommended for any 
setup requiring the truck to be part of the bonded zone.
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Diagram 2: Similar to Diagram 1, except that this setup 
requires the mat(s), the gun/wand, the dig tube, and the 
truck to be part of the bonded system. This equipotential 
setup is required when there is some form of conductive 
connection between the bonded work area and the truck. 
Primarily, this would include a hard-wired light being used 
during the excavation activity or the use of a wired pendant. 
In both cases, the cord connected to the equipment provides 
a possible current path through the operator and back to 
the truck if electrical contact is made. Another consideration 
could be the use of a conductive “connecting device/lanyard” 
if the truck is being used as an anchor point for fall protection.
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Diagram 3: Similar to Diagram 1, except that the truck is 
not required to be a bonded component. This setup is used 
when the following criteria are met:
•	 The truck is greater than 2 metres away from the 

bonded work area.
•	 There is no conductive connection back to the truck 

(e.g., a light or pendant). This does not include the 
water hose with a metal braid as it is already part of 
the bonded system.

See more about this diagram on the next page.
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Furthermore, the setup in Diagram 3 allows for situations 
where the distrance from the truck to the bonded work 
area would make it difficult to have a cable long enough 
to connect the truck to the bonded work zone. The key 
point is to ensure that there is an equipotential bonded 
zone for all equipment in the immediate area.

305	 EQUIPOTENTIAL BONDING WITH THE 
	 USE OF TEMPORARY GROUNDS

Equipotential bonding in conjunction with maintaining 
safe limits of approach is the recommended method 
for protecting workers from injuries due to electrical 
contact with an energized electrical apparatus. As a 
result, temporary grounding should only be used for 
specific situations.

Equipment grounding is the process of mechanically 
connecting electrical equipment to the earth or system 
neutral to allow current flow to ground or earth potential. 
When grounding for worker protection, the capacity 
of such grounding equipment shall be capable of 
carrying available fault current levels of the particular 
electrical system.

There have been requests (primarily by hydro utilities) 
to ground the bonded mats and equipment to some 
form of ground connection. There are two major 
concerns with that approach: 

1.	 Connecting equipment to an effective ground will 
cause current to flow should contact be made with 
an energized conductor. Equipotential bonding 
is intended to equalize voltage, not to support any 
significant amount of current flow. Unless it can be 
proven that the ground connection is indeed an 
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effective ground, a false sense of security could be 
created. An example is using a driven or screwed-in 
ground probe and connecting the equipotential 
bonding equipment to it. 

2.	 A possible step-potential hazard has now been 
created for anyone standing near the probe if the 
ground probe becomes energized.

The use of temporary ground probes is not 
recommended because they are extremely difficult to 
test properly and verify as an effective ground.

Grounding the truck may sometimes be required if it is 
requested by the hydro utility (controlling authority) 
or based on the hazards identified during the job 
planning process. Because temporary grounding allows 
a low-impedance current path through the grounding 
equipment significant enough to clear a circuit, the 
resistance rating of the grounding component is key. 
The system neutral is the preferred location because the 
multi-grounded system offers the best method of clearing 
a circuit—either by blowing a fuse or tripping a breaker—
should electrical contact be made. This would most likely 
occur due to contact with an overhead powerline.

Grounding the truck will be done in conjunction with the 
use of equipotential bonding, regardless of the work 
activity. If there is electrical contact, especially with a 
high-voltage powerline, ensure there is a path for the 
current to flow from the truck to the ground connection, 
which is intended to cause the circuit to clear.

Vacuum operators are not qualified to connect any form 
of bonding or grounding cables to the system neutral. 
If grounding becomes a requirement, it must be done in 
conjunction with the controlling authority.
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Diagram 4: This setup shows an equipotential bonded 
system with an additional grounding cable connected 
from the truck to an effective ground. This grounding 
component needs to be sized accordingly with properly 
rated grounding clamps. A 1/0 grounding cable is the 
recommended minimum. If there is a need to ground the 
truck, it must be connected to an effective ground with 
the ability to clear the circuit, should electrical contact be 
made. This work method should be used at the request 
of the controlling authority or based on the hazards 
identified during job planning. If temporary grounding 
of the truck or equipment is required, it should be 
connected to the system neutral or equivalent.
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306 	 ENERGIZED OVERHEAD CONDUCTORS/ 
	 CABLES – SAFE LIMITS OF APPROACH

The table below sets out the minimum distance objects 
can come to an energized overhead electrical conductor 
on the nominal phase-to-phase voltage rating.

Nominal phase-to-phase 
voltage rating Minimum distance

Less than 750 volts 1 metre (3.3 feet)

750 or more volts, but no more 
than 150,000 volts

3 metres

more than 150,000 volts, but no 
more than 250,000 volts

4.5 metres

more than 250,000 volts 6 metres

Prior to the work commencing, one worker must be 
assigned as the boom controller to ensure there is no 
conflict between remote and auxiliary boom operation. In 
accordance with Section 188 of the Construction Projects 
Regulation and EUSR rule 129, a dedicated signal person 
who is not the boom controller must also be assigned to 
ensure safe limits of approach are maintained.
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Boom movement and maintaining safe limits 
from powerlines

Boom movement must be monitored to ensure that safe 
distances are maintained as required by the Regulation 
for Construction Projects (O. Reg. 213/91, s. 188). It 
is the responsibility of all those involved with vacuum 
operations to communicate with one another when any 
boom movement is required in the vicinity of overhead 
powerlines. This includes during the initial setup or to 
reposition the boom.

Boom position when setting up or moving 
the truck

Take special care to ensure that the boom has been 
properly stored in the cradle. The boom may not need 
to be stored when moving the truck very short distances 
or removing the boom from the cradle before getting 
the truck into a working position. Take all necessary 
precautions such as inspecting the surrounding area 
prior to moving the truck and positioning the boom so 
that its height is equal to or lower than it would be if it 
was in the stored position.

Communication between the person moving the truck 
and the dedicated signal person (signaller) must be 
established—and the signaller needs to be in the best 
position possible to monitor the truck and boom while 
maintaining visual contact with the driver.

Blockages or removing the dig tube

Periodically, rocks or other pieces of debris can become 
lodged in the dig tube and need to be removed to 
allow for a proper vacuum. Take special care if the dig 
tube needs to be elevated to allow for removal of the 
blockage. Remove sections of the dig tube if required, 
but in all cases, have the signal person observe the 



boom movement—with consideration for the safe limits 
of approach. This same consideration needs to be 
taken when removing the dig tube from the excavation, 
especially when additional sections have been added 
because of the depth.

47



SECTION IV
LOCATES

400 	 LOCATE REQUIREMENTS
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400	 LOCATE REQUIREMENTS

Section 228(1)(a) of the Construction Projects 
Regulation (O. Reg. 213/91) requires the excavating 
employer, prior to starting an excavation, to “ensure that 
all gas, electrical and other services in and near the area 
to be excavated are located and marked.” The utility 
may need to be contacted to confirm the demarcation 
point with private property/owners and the number and 
voltage of cables being exposed should be verified prior 
to excavation. 

The same section contains requirements for 
disconnecting services that pose hazards to workers. 
The Environmental Protection Act (Excess Soils 
Regulation) also has requirements for the identification 
of soil contaminants that may pose hazards to workers 
or the environment. These issues must be researched 
and addressed prior to excavation.

The Technical Standards and Safety Authority has 
added CSA Standard Z247-15 (R2020) to its legislative 
requirements. The standard contains requirements 
with respect to ground disturbance and locate 
requirements prior to excavating. Remember, a locate 
requires markers (e.g., paint, flags) and a written 
(electronic) locate sheet that includes a locate cover 
page and auxiliary site drawing(s). Locate sheets 
(paper) must match markers prior to excavating. If they 
do not match, STOP digging and contact the owner.

In lieu of traditional locates and markings, a service 
owner and excavation contractor can enter into an 
“Alternate Locate Agreement” (ALA). As referred to in 
clause 3-19 of the Canadian Common Ground Alliance’s 
Best Practices, an ALA allows a service owner to set 
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terms and conditions for the removal or repair of existing 
underground infrastructure. An ALA must provide the 
same level of protection as a traditional locate for the 
health and safety of the workers involved in or around 
the excavation. More than one ALA may be permitted to 
be used on any project or excavation site.

When an ALA is in place and when permitted by a utility 
service owner, the employer/excavator will be deemed 
to have fulfilled the requirements of section 228(1)(a) of 
the Construction Projects Regulation and the Ontario 
Underground Infrastructure Notification System Act.

Specific instructions for utilities needing support must 
be obtained from the utility owner. The excavator will 
install temporary support acceptable to the utility owner 
that is adequate to prevent any deflection or damage 
to the utility.

Where a utility is found during excavation that was not 
identified by the utility owner, but which is within the 
area covered by the locate, the excavator shall never 
assume that the utility is an abandoned utility. The 
excavator shall immediately contact the utility owner, as 
appropriate, to determine if the line is abandoned or live.
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500	 VACUUM OPERATING REQUIREMENTS

Stakeholders in the excavation activity will include 
Regulators (e.g., MLITSD, ESA, TSSA, NEB, 
etc.), utility owners, constructors, employers (sub-
contractors), supervisors, and workers. Each of these 
stakeholders may have distinct requirements that must 
be met prior to, during, and after excavation. It is the 
vacuum company’s responsibility to become familiar 
with these requirements.

Follow the procedures below when excavating with 
vacuum excavation technology within 1 metre of 
underground electrical plant.

501	 PRE-EXCAVATION REQUIREMENTS

•	 Have a documented company safety and 
maintenance program in place. Minimum 
requirements should include:

	– Trench, shoring, or sloping requirements, 
including determining soil types

	– Ground disturbance

	– Traffic protection and control

	– Operator competency requirements

	– Working alone

	– Emergency response procedure

	– Hours of service and trip inspection 
requirements

	– Public safety measures



The Infrastructure Health and Safety Association 
offers several free resources related to these topics, 
downloadable at ihsa.ca.

•	 Have vacuum excavation job procedures in place 
(as part of the program) that meet or exceed 
the manufacturer’s equipment specifications 
and are available for review by a facility owner 
representative. Job procedures should include:

	– Pre- and post-use component inspection 
(recommended procedures for equipment 
access and lockout/tagout of truck).

	– Maintenance intervals and requirements.

	– Familiarity with emergency shutoffs for 
vacuum components.

•	 Develop additional job procedures in conjunction 
with facility owners and hydro-excavators to 
establish minimum standards relating to safe work 
performed in the vicinity of their plant. The vacuum 
company should seek the excavation requirements 
of any utility owner included in the locates of 
the intended dig area. This will include minimum 
pressures, temperatures at which to dig, and 
voltage ratings or pipe pressures to which workers 
may be exposed. 

•	 Be aware that the excavator (vacuum operator) 
must contact the utility if damage to underground 
electrical plant occurs while vacuum excavating. 
The excavator shall be aware of jobsite emergency 
procedures and any legislated contact procedures 
for employers and constructors for each project if 
damage occurs. 
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•	 Document operator competencies, including 
operator training certificates (can be employer-
based). These may be requested by a 
representative of the facility owner or legislated 
authorities (e.g., MLITSD, TSSA, MOECP).

•	 If locates (or the Alternate Locate Agreement) are 
the responsibility of the vacuum company, ensure 
the required documentation has been received from 
all utility and private owners prior to starting work 
on site. 

When excavating within 1 metre of a pole—to bypass 
the pole or expose its base—the utility owner shall be 
contacted to review and understand their pole support 
requirements.

502	 ON-SITE REQUIREMENTS

•	 Ensure job procedures and assigned tasks have 
been communicated and acknowledged by all 
workers involved in vacuum excavation activities.

•	 Before starting the excavation, verify that locates 
have been completed by ensuring:

	– They are in date.

	– Special conditions, if any, have been met.

	– They reflect the intended dig area.

	– “Paper matches paint” (markers).

•	 Use approved equipotential bonding equipment 
and procedures when excavating within the 
boundary limit of 1 metre of underground electrical 
plant (refer to Section 3 of this guide).
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If the excavator is not the utility owner and the service 
may pose a hazard, the excavator must contact the 
owner prior to digging—to either isolate and de-energize 
the system or, if the service cannot be isolated and 
de-energized, supervise the uncovering of the service 
during the excavation.

•	 The gun/wand should always be in motion while 
excavating. Avoid aiming directly at the plant. Never 
probe with the gun/wand. If damage is noticed on 
the utility, follow reporting requirements on page 53 
of this guide. 

•	 Always check with the utility/private owner to 
ensure their requirements for water pressure, 
temperature, volume, gun/wand and tube fittings, 
personal protective equipment, and methods for 
bonding/grounding (where electrical hazards are 
present) are followed. 

•	 Utility/private owners have requirements for 
supporting their plant. The vacuum company shall 
be familiar with these requirements and contact 
the utility/private owner where specified (per 
O. Reg. 213/91, s. 228(3)). A vacuum company/
representative shall not attempt to move or support 
energized/pressurized plant without the direction or 
instruction of the utility/private owner of the plant.

•	 There must be a means to visibly measure and 
monitor temperatures, pressures, and RPMs for the 
blower at all times (e.g., calibrated gauges).

•	 Only use vacuum excavation equipment and 
nozzles specifically engineered and designed for 
use around buried lines or other underground 
infrastructure/utility that is reasonably expected to 
be on site. 
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•	 Vacuum excavation equipment is to be used in 
accordance with its manufacturer’s instructions and 
company programs. The manufacturer’s instructions 
shall be kept with the equipment at all times. Never 
alter safety mechanisms or components. Do not 
use damaged equipment. Report damage to any 
equipment immediately to your supervisor/employer.

•	 A means to shut off the water at the excavation 
is required. The gun/wand must have a positive 
stop (also known as dead-man trigger) that will 
disengage the fluid as soon as the operator 
releases the gun/wand. The remote should 
have a similar mechanism to prevent unintended 
boom movement. 

•	 Mechanical equipment shall not be used within 
0.3 metres of an exposed utility infrastructure or 
within the safe limits of approach of energized 
overhead powerlines, operating towers, cables, 
or conductors. A dedicated signal person is 
required when approaching the limits of approach 
for energized overhead powerlines, operating 
towers, cables, or conductors.

503	 POST-EXCAVATION REQUIREMENTS

•	 Ensure the site is left with no undue hazards to 
other workers or the public. This may include 
adequate covers for test holes or adequate backfill. 
Do not leave open holes unattended without 
adequate protection. 



•	 It is good practice to notify the constructor/employer 
that the vacuum company has completed work and 
is leaving site. 

•	 Prior to leaving site, ensure the boom is properly 
stowed, the debris body is in the transport position, 
and all other components are secured. Complete 
a circle check/pre-trip inspection prior to moving the 
truck. Be aware of low-hanging wires, branches, 
and other obstructions prior to moving.
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•	 Bare hand live line 
techniques

•	 Conductor stringing

•	 Entry and work in a 
confined space

•	 Excavating with vacuum 
technology in the vicinty 
of electrical utilities 

•	 High voltage rubber 
techniques up to 36 kV

•	 Hydraulics

•	 Ladder safety

•	 Line clearing operations

•	 Live line tool techniques 

•	 Low voltage applications 

•	 Pole handling

•	 Ropes, rigging, and 
slinging hardware

•	 Temporary grounding and 
bonding techniques

•	 Underground electrical 
systems

Available safe practice guides

21 Voyager Court South 
Etobicoke, ON  M9W 5M7 

1-800-263-5024  •  info@ihsa.ca
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