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This Update focus is work near overhead and underground services. 

 

 
Work near Overhead & Underground Utility Services 

VicRoads Experience  
Most utility services are placed in the road reserves and contact with underground and 

overhead utility services was far too frequent in past years during road construction and 

similar works.  Indeed contacts with services were a common occurrence where plant 
such as excavators and tip trucks were involved.   

It was also the practice to use plant such as excavators and backhoes to probe for 
underground services, often with predictable negative consequences and damage to 

services.   

The WorkSafe Framework and Supporting Publications 
The WorkSafe Framework for Undertaking Work near Overhead and Underground Assets 
was released in 2004 after extensive consultation and input from stakeholders including 

VicRoads.   
 

A copy of the current edition of the Framework may be found at: 

http://www.worksafe.vic.gov.au/__data/assets/pdf_file/0018/21717/framework_overhe
ad_underground.pdf 

 

Supporting publications include: 

WorkSafe Guide for Undertaking Work near Underground Assets, a copy may be found 

at: 

http://www.worksafe.vic.gov.au/__data/assets/pdf_file/0019/21808/ngz_guide_under.p
df 

No Go Zones for Underground Utility Services, a copy may be found at: 

http://www.worksafe.vic.gov.au/__data/assets/pdf_file/0005/14648/ngz_underground_

utility.pdf 

Using Earthmoving Equipment near Overhead Electrical Assets, a copy may be found at: 

http://www.worksafe.vic.gov.au/__data/assets/pdf_file/0012/21810/Using_earthmoving

_equip_near_oh_assets_FINAL_15_12_09_.pdf 

The WorkSafe Framework and supporting publications provided an excellent foundation 
through which contractors engaged in works in the road reserves can develop a safe 

system of work with the primary objective of preventing contacts with overhead and 

underground utility assets. 
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High Risk Construction Work Includes certain Overhead and 

Underground Assets 

The introduction of the Victorian OHS Regulations in 2007 and 2008 resulted in certain 
construction work being classified as High Risk Works under the Hazardous Industries - 

Construction Part. 

 
The definition of high risk work includes:  

 

• construction work on or near pressurised gas distribution mains, or piping;  
• construction work on or near chemical, fuel or refrigerant lines, and; 
• construction work on or near energised electrical installations or services. 
 

These utility assets contain energy sources with potential for seriously injuries or 

fatalities to construction personnel and others should they be damaged or contact made 

with them.  They were also well known sources of incidents in the construction industry. 

Therefore the high risk associated with works near defined underground and overhead 

utility services must be identified, controlled and Safe Work Method Statements and 

supporting Safe Operating Procedures developed, taking into account the WorkSafe 
Framework and supporting Guidance Material.  The identification of best practice controls 

is of course central to the prevention of these incidents. 

VicRoads Incident Experience and Learning 

VicRoads and their contractors have investigated incidents involving contact with 

overhead and underground services and issued Safety Alerts to our contractors 

highlighting the significant contributing factors and recommended actions to prevent 
recurrences.  

Trends became evident and VicRoads worked with our contractors in the major projects 
area to identify controls and seek best practice approaches in the civil road construction 

area, applying the WorkSafe Framework and Supporting Publications as the foundation 

guidelines.  The VicRoads Worksite Safety Update newsletter and Safety Alerts have 
been used to communicate identified best practices for the benefit of our industry and 

we have experienced significantly reduced contacts as a result. 

 The Hierarchy of Safety Controls 

What was evident during the development of the Framework was the significant 

dependence on behavioural controls in this area.  Under the hierarchy of safety controls 

behavioural or administrative controls are clearly the least reliable and effective, 
however, higher level controls need to be practical and available in construction 

equipment to remove our reliance on human behaviour. 

For overhead electrical assets the WorkSafe Handbook for Using Earthmoving Equipment 
near Overhead Electrical Assets describes the hierarchy of controls and gives examples 

applicable to this equipment which is frequently involved in overhead services contacts. 

Elimination of the risk through relocation of services prior to road construction work 

commencing is now frequently used but does require timely cooperation by the relevant 

asset owner.  Isolation of services is also used where practical, particularly where works 
could intrude into the No Go Zone for overhead electrical services. 

There have been innovations in the engineering control areas with respect to height 

limiters of excavators which show promise, but may require a different approach to the 
task.   

Underground service contact incidents have been more prevalent than overhead services 

in VicRoads experience.  Both have significantly reduced. 
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Underground Services Contact Learning 
The following extracts are from Safety Alerts previously distributed to VicRoads 

Contractors as the result of underground service contacts.  Some of the learning has 
previously been circulated within Worksite Safety Update editions but are now circulated 

together for the first time. 
 

Safe System of Work near Underground Services (From Alert 55a) 
Underground Services are frequently damaged on smaller projects due to failure to 

positively prove, mark and identify on site services. Often the service has been relocated 

as part of the works and is subsequently struck by another contractor. Machines such as 
excavators are not permitted to work closer than 500mm to underground assets or 3 

metres to major pipelines or HV cables 66kV and above.  Excavations near underground 
services such as power and gas are classified as High Risk Construction Work and 

require a Safe Work Method Statement (SWMS). 

 
Activities which have shown the potential to strike services include: 

• Excavation works with excavators or backhoes 

• Scraping or grading works 
• Pile and post driving 

• Coring and geotechnical studies 
• Auger works 

• Steel pickets 

 
The use of machines close to services without prior none destructive ‘proving’ of location 

frequently results in damage to the services and a real potential for a fatality or serious 

injuries where electrical or gas services are involved. Undermining services can also 
damage them. 

 

Limits to services approach to underground services are specified in the WorkSafe 

‘Framework for Undertaking Work near Overhead and Underground Assets’ Table A.  

 

 
TABLE A: TYPES OF UNDERGROUND ASSETS & MINIMUM LIMITS OF APPROACH 
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Actions Required by Contractors to Comply with WorkSafe 

Framework 
The ‘best practice’ approach to excavation work must follow the WorkSafe Framework for 
Undertaking Work near Overhead and Underground Assets’. Industry Standards for our 

works have not yet been agreed so in the interim we must follow the identified ‘best 

practice’ approach as detailed in the WorkSafe Framework.  
 

Contractor’s documented safe working procedures must reflect the safe systems of work 

specified in the Framework.  These detailed procedures must clearly describe how the 
system of work will comply with the Framework – a SWMS with a paragraph procedure is 

not adequate.  Obtain as constructed drawings rather than schematics when possible. A 

PERMIT TO EXCAVATE IS COMMONLY USED BY PRINCIPAL CONTRACTORS AND 
INCLUDES: 

 
• Prior to undertaking any works contact the ‘Dial before You Dig’ service on 1100 to 

determine what services are known to be in the area and their recorded location.  

Some service location plans are of poor quality or have been copied from larger 
size drawings and are too small for reliable legibility – if this occurs obtain a larger 

size drawing so the location details may be accurately read.  A3 or A4 size may be 

the largest print size possible and may not be large enough for details on larger 
size drawings. 

 

• The Principal Contractor has overall responsibility for the site. The Principal 
Contractor is required to contact the applicable service authorities and obtain any 

required Permits to Excavate near underground services. 

 
 In general the No Go Zone is 2 metres horizontally from the service or 3 metres in 

the case of an asset registered under the pipelines act or an electrical cable with a 
voltage greater than 66Kv.  With a documented safe system of work in accordance 

with the framework and trained and competent personnel a permit will usually be 

granted by the relevant utility company to work up to the minimum approach 
distances shown in Table A. 

 

• ‘Prove’ the location of services using appropriate non-destructive excavation 
technology. Services are not always in the locations shown in records or at the 

depth shown. Services are sometimes not recorded on plans provided by the Dial 

Before You Dig Service and have been known not to be recorded on the asset 
owners plans either. 

 
• Positively Mark the services locations when they have been positively ‘proved’ with 

markers colour coded to AS1345, to prevent future damage and potentially fatal 

contacts with electrical and gas services.  Paint marks on the ground are not 
recommended. 

 

SERVICE COLOUR CODE 

Electric Power Orange 

Communications Cables White 

Gas Yellow - ochre 

Water Green 

Sewage Black 

Fire Services Red 

Air Light Blue 

Fuel Brown 

Steam Silver Grey 

Acids and Alkalis Violet 

Standard Colour Coding to AS1345 
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Alternative service markers are also used and which also describe the service and depth. 
 

• If services are relocated ensure the new locations are recorded for future ‘Dial 
Before you Dig’ enquiries and positively marked and colour coded particularly for 

future works associated with the current project.  Ensure these markers are 

maintained for the duration of the project. 
 

• Machines are not permitted to work closer than the Table A distances unless 

permission has been given by the asset owner and the contractors conducting the 
work comply fully with the safe systems of work described in the Framework.   

 

• DO NOT ASSUME THAT SERVICES ALWAYS ARE LAID IN A STRAIGHT LINE, UG 
CABLES AND GAS SERVICES MAY CHANGE DIRECTIONS PAST OBSTRUCTIONS 

AND DO NOT ALWAYS CROSS UNDER ROADS AT 90 DEGREES.  It may be better to 

expose the service by Non Destructive Means before a machine such as an 
excavator is used.  NOTE ALSO THAT SOME SERVICES SUCH AS RESIDENTUAL 

GAS CONNECTIONS MAY NOT BE TRACEABLE WITHOUT NON DESTRUCTIVE 
PROVING EXCATION. 

 

• Trained personnel competent in safety precautions and Safe Work Method 
Statements are necessary for this work. 

 

• Should any Electrical Cables or Gas Pipes be struck or damaged then EnergySafe 
must be notified immediately by phone on 1800 000 922 and a report in the 

required format forwarded within 48 hours.  WorkSafe are to be notified 

immediately in the event of an electric shock on 132 360 and a report in the 
required format forwarded within 48 hours.  Asset owners are to be notified where 

assets have been damaged or energy released. 
 

 
Red No Go Zone 2-3 metres either side of underground services 

 
Incidents confirm that some contractors did not have an adequate documented safe 

system of work which complies with the WorkSafe Framework. Other incidents have 
shown that it is dangerous to assume services are laid in straight lines or at the same 

depth and the service location plans must be of a good quality so they may be accurately 

read and the asset locations found.   

2-3 metres 
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Services are sometimes found which do not appear on the plans, or are in a different 

location to that shown in the plan.  This reinforces the importance of ‘proving; the 
location of the service by non destructive means.  Machines such as excavators are not 

to be used to prove service locations (Refer Alert 92 below).  
 

The principal contractor is required to provide their approved Safe Work Method 

Statement or subcontractor version as approved by their safety advisor as fully meeting 
the requirements specified in the WorkSafe Framework for Undertaking Work near 

Overhead and Underground Assets as a minimum standard.  

 

Plant Excavating Too Close to Underground Services  

(From Alert 92) 

Plant excavating too close to underground services are responsible for many recent 
service strikes.  Work closer than 2 to 3 metres is within the NO GO ZONE. 

 

The use of Plant to excavate closer than 2 to 3 metres distance away from an 
underground service is not permitted under the WorkSafe Framework, unless a safe 

system of work is in place and minimum approach distances then apply.   

 
Prior to 2004 earth moving plant was frequently used to locate underground services.  

However, this practice also resulted in damage to services.  It is a dangerous practice 

near power and gas services anyway, and has not been permitted since 2004 under the 
WorkSafe agreed framework for excavating close to services. 

 

Some Plant Operators appear to be unaware of these requirements, even though they 
need to be competent in this area to work safely in the road environment - where most 

of the underground services are located. 
 

In 2004 the WorkSafe Framework for Works near Services and the Guide for 

Undertaking Work near Underground Assets were introduced and require that only non-
destructive excavation methods be used when proving the locations of services or when 

working close to services already positively identified and marked. 

 
Additionally works near energised electrical services or near pressurised gas distribution 

mains or piping is classified as High Risk Construction Work under the OHS Regulations 

2007. The regulations require hazard identification and control via the hierarchy of 
safety controls and documented Safe Work Method Statements (SWMS). 

 
MINIMUM APPROACH DISTANCES APPLY 
 

1. The WorkSafe Framework for Undertaking Work near Overhead and 

Underground Assets specify that a safe system of work (including competent 
trained operators and spotters) are required for work ‘near’ underground 

assets.   

 
2. ‘Near’ is defined as a distance of 3 metres from an asset registered under the 

Pipelines Act or an underground electrical cable with a voltage greater than 66 
kV.  For other underground services a distance of 2 metres applies. 

 

3. Provided that a safe system of work including SWMS and competent trained 
operators are used then work can be conducted within the 2 – 3 metres No Go 

Zone provided that the minimum approach distances in Table A below are not 

breached.  Naturally the accurate location of the asset needs to be proved via 
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a non-destructive means such as hydro excavation or electronic locater device 

NOT an earthmoving machine. 
 

 

Table A below specifies the minimum approach clearances permissible for each type of 

underground asset. 

 

TABLE A 

 

 
Note that some asset owners may have a requirement for greater clearances than articulated here, 

to ensure the integrity of their assets at a particular worksite.  Any information pertaining to this 
additional requirement is expected to be provided with the response to an asset enquiry. 

 

TABLE B (Colour Code) 

 
 

IT IS RECOMMENDED THAT CONTRACTORS TOOLBOX THIS ALERT WITH THEIR PLANT OPERATORS 

AND ENSURE EVERYONE UNDERSTANDS THAT PLANT IS NOT TO BE USED TO PROVE SERVICE 

LOCATIONS AND MINIMUM APPROACH DISTANCES APPLY. 
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Work near Overhead Electrical Services Learning 
The following extracts are from Safety Alerts previously distributed to VicRoads 

Contractors as the result of contact with overhead electrical assets.  Some of the 
learning has previously been circulated within Worksite Safety Update editions but are 

now circulated together for the first time. 

An Excavator engaged in auger drilling works was being relocated (tracking) from one 
work area to another on a construction site and contacted live power lines.  Fortunately 

no one was injured but power was cut and caused major traffic delays for a number of 

hours as a result. 

 

 

Excavator and auger. The boom was higher during tracking. 

 

The contractors did have a Safe Work Method Statement (SWMS) for the drilling works 

but failed to identify the hazard presented by power lines in other parts of the site 
while tracking with the excavator boom elevated high enough to make contact with the 

conductors.   

 
The movement of powered mobile plant on site is classified as High Risk Construction 

Work under the OHS Construction Regulations 2007, Regulation 5.1.3, and requires a 

SWMS to identify plant movement hazards such as power line contact and sufficiently 
describe effective controls to prevent this contact. 

 
It is evident that the relocation and movement of powered mobile plant, such as 

excavators, with the boom elevated can result in contact with power lines and other 

overhead services.  It is necessary to identify this hazard and implement effective 
controls under the OHS Regulations 2007.  This must be documented in the SWMS for 

the works activity to be undertaken using the plant. 

 
The control should follow the hierarchy of controls selecting the highest level control 

practical in the circumstances. For example with this incident:  

 
1. Transport the excavator on a low loader with the boom down. 
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2. Tracking the excavator with the boom down so it cannot infringe the No Go Zone of 

the power lines, and transporting the auger on a works vehicle.   

 
3. A competent electrical spotter would be another consideration when tracking under 

power lines and other overhead services when within 6.4 metres of power lines on poles. 

 

OTHER INCIDENTS 
Excavators and other earthmoving equipment with a design envelope which can reach 

into the No Go Zone and/or the Limits of Approach have been found working close to 
overhead electrical assets without complying with the WorkSafe Handbook for Using 

Earthmoving Equipment near Overhead Electrical Assets.  The risks from contact or 

arcing are more significant in this situation and higher order controls under the hierarchy 
of controls are now expected by WorkSafe. 

 

All contractors must ensure that the hazard of contacting overhead power lines or 

infringing the No Go Zone is identified in SWMS for excavators and similar mobile plant 

with an operating envelop capable of reaching these areas.  The controls need to 
follow the hierarchy of controls, so far as is reasonably practicable, because 

this work is classified as high risk construction work.  Ideally the controls should 

not depend significantly on the least reliable administrative or behavioural controls.  The 
SWMS also needs to document: 

 
• the heights and voltages of overhead electrical assets; 

• the height of the earthmoving equipment being used 

• the need for a trained designated Spotter 
 

In addition the SWMS needs to identify and control any other high risk hazards 

associated with the works including work near traffic. 

 
A copy of the WorkSafe Handbook for Using Earthmoving Equipment near Overhead 

Electrical Assets may be found at: 
http://www.worksafe.vic.gov.au/__data/assets/pdf_file/0012/21810/Using_earthmoving

_equip_near_oh_assets_FINAL_15_12_09_.pdf 

The Handbook provides guidance in this high risk construction work which if 
implemented will be deemed to have met an employer’s obligation regarding the risks 
of working near overhead electrical assets. 

The Handbook also identifies the hierarchy of control for this work and recommends a 
higher level of control when working within the No Go Zone and Limits of Approach as 

defined, if the machines operating envelop will reach into either of these areas.  This 
supports the Act and Regulations which mandate hazards be controlled by elimination 

or via the hierarchy of controls applicable to the hazard, so far as reasonably 

practicable. 

If the plant has an operating envelop which can reach into the No Go Zone and 

into the Limits of Approach, then a higher level control under the hierarchy of 
controls is required.  Higher level controls include power isolation, smaller 

excavator or excavator height limiting devices fitted to the equipment.  The limit 
of approach may be specified within the asset owners required permit or in table A 

limits of approach detailed in the WorkSafe Handbook,  
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Underground Services – Detection and Protection – The 

Regional Rail Link Experience 
The following article was kindly provided by the Regional Rail Link Joint Coordination 
Committee - Safety Subcommittee and any further information can be obtained by 

contacting the RRL Safety Subcommittee Chair, Ian McLeod 
(ian.mcleod@transport.vic.gov.au). 

Background 

Minor incidents involving contact with or 

damage to underground services on 
Regional Rail Link (RRL) works represent 

15% of all incidents recorded to date. In 
June 2012 a worker cut through a live 2.2kv 

power cable, there was no injury however 

the potential for injury was high. An incident 
investigation was undertaken and concurrent 

to this, the RRL Joint Coordination 

Committee (JCC) - Safety Sub Committee 
agreed to conduct an extraordinary Services 

Review meeting involving all RRL work 

package contractors and Accredited Rail 
Operators (ARO’s). 

 
Objectives of the Services Review 

Meeting  
 

• Understand the context of underground 

service strikes within the rail corridor 
• Understand the asset owners 

perspective 

• Discuss the elements that make up a 
‘best practice’ excavation permit system 

• Identify impediments / remedies to 

achieving a ‘best practice’ excavation 
permit system 

• Identify opportunities for improvements 

in systems and processes 

• Share lessons learnt – RRL project and 
broader lessons. 

Services Review Meeting – Process to Outcome 

A four hour workshop was held with 60 people in attendance. Presentations included the 
asset owner’s perspective from Metro Trains Melbourne and VicTrack as well as 

discussion regarding incidents, trends and consequences. Breakout and report back 

sessions were facilitated to analyse and discuss each Work Package contractor’s 
excavation permit process using 5 key headings: Need, Gather, Analyse, Authorise 

and Execute as detailed within Diagram 1 below. Impediments to achieving best 

practice were identified along with actions to address by each package contractor. 
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Excavation Permit Process, 5 Key Headings 
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Items to Consider when reviewing excavation permit 
process 

Need 

• Safety in Design – capture and communicating utilities information 
• Coordination of design activities and construction program 

• Ensuring visual inspection carried out 
• Content / format of Request for Excavation 

• Permit request lead time 
• Management of work activities prior to IFC drawings being available 

Gather 

• Data transfer 
• Time lag – construction to as built drawings 

• Efficiency / accuracy of detection systems and as built information – newly installed and existing 
services 

• Unidentified services. 

Analyse 

• Version control of drawings e.g. marked-up IFC’s during services construction and other drawings 
• Custody and access to  all drawings / information by others 

• Competency of those analysing data 
• Interface with Supervisors 

• Adequate resourcing and time to collect and analyse data 
• Analyse phase determines asset owner permit requirements and service proving requirements 

Authorise 

• Verification of approval process 

• Resource forecasting 
• Roles and responsibilities 

• Competencies and Accountability 
• Handover process development 

• Permit duration, re-validation processes / permit extension 
• Training in Permit to Work process 

• Time pressure 
• Permit Request lead time 

Execute 

• Communication and consultation 
• Timely and accurate updating of IFC Drawings – new infrastructure / temporary services  

• OH&S risk assessment processes e.g. field driven changes 
• Monitor and review implementation 

• Internal transfer of corporate memory 
• Incident containment 

 

 
 

 

 

 

 

 

 

Worksite Site Safety Update is produced monthly by VicRoads Major Projects Division to 

communicate industry safety information and initiatives within VicRoads and to our 
contractors. It is also circulated via the WorkSafe Safety Soapbox to industry. The content 

reflects civil road construction and maintenance safety and includes works conducted on or 
beside operational roads. The editor may be contacted at: michael.rose@roads.vic.gov.au 

 

 


