
 

 
 

RMS WHS Procedure: PN 066P07  (for Policy No. PN066) 
 

 

 

 

 

 

 

 

Managing Radiation 
Devices Procedure 

 
 

 

 

 

1 of 25 

Procedure: Managing Radiation Devices  Effective date: 12-12-2012 

Version: 2.0 Approved by: Stephen Barton, General Manager, WHS 

Last updated: 12-12-2012 UNCONTROLLED WHEN PRINTED 

 



 

Contents 

1 Purpose .......................................................................................................................................................... 4 

2 Scope .............................................................................................................................................................. 4 

3 General Requirements ................................................................................................................................... 4 

3.1 Records Management .............................................................................................................................. 5 

3.2 Nuclear Density Gauges ........................................................................................................................... 5 

3.3 X-ray Spectrometers ................................................................................................................................. 6 

3.4 Incident and Emergency Procedures ........................................................................................................ 6 

4 Definitions ...................................................................................................................................................... 7 

5 Responsibilities .............................................................................................................................................. 7 

6 Consultation in relation to radiation hazards ................................................................................................ 8 

7 Radiation Safety-specific Roles and Requirements ........................................................................................ 8 

7.1 RMS Managers ......................................................................................................................................... 8 

7.2 Radiation supervisor – Nuclear Density Gauges and X-ray Spectrometers .............................................. 9 

7.3 Radiation Supervisor - Laser Beams ......................................................................................................... 9 

7.4 Radiation Safety Officer (RSO) ................................................................................................................ 10 

7.5 Laser Safety Officer, LSO (generally used in construction) ..................................................................... 10 

7.6 Licensed operators – Nuclear Density Gauges and X-ray Spectrometers .............................................. 11 

7.7 Licensed operators – laser beams .......................................................................................................... 12 

7.8 WHS Staff ............................................................................................................................................... 12 

8 Risk Management ........................................................................................................................................ 12 

8.1 The Hierarchy of Risk Control ................................................................................................................. 13 

9 Radiological Hazard Identification ............................................................................................................... 13 

10 Risk Assessment ..................................................................................................................................... 14 

10.1 Inspect and Investigate ...................................................................................................................... 14 

10.2 Provide advice and recommendations .............................................................................................. 15 
2 of 25 

Procedure: Managing Radiation Devices Effective date: 12-12-2012 

Version: 2.0 Approved by: Stephen Barton, General Manager, WHS 

Last updated: 12-12-2012 UNCONTROLLED WHEN PRINTED 

 



 

11 Risk Control Measures ............................................................................................................................ 16 

11.1 Control Measures for Lasers .............................................................................................................. 16 

11.2 Control Measures for Nuclear Density Gauges ................................................................................. 17 

11.3 Control Measures for X-Ray Spectrometers ...................................................................................... 19 

12 How to Review Control Measures .......................................................................................................... 20 

13 Role of Designers, Manufacturers, Suppliers and Installers ................................................................... 21 

14 Records Management ............................................................................................................................ 21 

15 Reference Documents ............................................................................................................................ 21 

Appendix A  Definitions .................................................................................................................................... 24 

 

 

 

 

 

 

 

 

 

 

 

3 of 25 

Procedure: Managing Radiation Devices Effective date: 12-12-2012 

Version: 2.0 Approved by: Stephen Barton, General Manager, WHS 

Last updated: 12-12-2012 UNCONTROLLED WHEN PRINTED 

 



 

 

1       Purpose  

Roads and Maritime Services (RMS) is committed to providing a safe and healthy 
workplace for all its workers and others. A safe and healthy working environment is the 
right of every worker. 

The purpose of this procedure is to ensure that RMS managers and workers comply with 
Workplace Health and Safety (WHS) legislative requirements. It will also provide RMS 
managers guidance on the process used for effectively managing devices emitting 
ionising and non-ionising electromagnetic radiation (including lasers, nuclear density 
gauges and x-ray spectrometers) within all RMS workplaces.  

RMS managers and workers must comply with and implement the requirements of this 
procedure. 

2       Scope 

This procedure covers all RMS workplaces and includes: 

• RMS workers, such as employees, contractors or subcontractors, an 
employee of a contractor or subcontractor, labour hire, apprentices, trainees, 
work experience students and volunteers 

• Other duty holders who carry out work for RMS or who are likely to be directly 
affected by a matter relating to work health or safety 

3       General Requirements 

All RMS workers (including contractors) must comply with this procedure, where 
reasonably practicable. Contractors are also required to have in place an equivalent 
procedure for managing risks associated with ionising and non-ionising electromagnetic 
radiation that meets the same standards. 

At least one (1) competent person must be appointed as the Radiation Safety Officer 
(RSO) to coordinate the development and implementation of radiation safety procedures 
within Engineering Technology. Appointment of other RSOs must be made by their 
respective sections/branches. 

At the local level, a Radiation Supervisor should be appointed to assist the RSO to help 
coordinate issues relating to radiation safety. 

Working alone should be avoided, where possible. 
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RMS workers must use personal and area radiation monitoring devices when working 
with ionising radiation equipment. 

NOTE: Direct exposure on the eye by a laser beam must always be avoided, no matter 
how low the power.

3.1 Records Management 

Records relating to the use of radiation-emitting devices must be kept. 

Note: RMS managers shall keep records that relate to: 

• Periodic checks and calibrations of radiation emitting devices 

• The purchase, inspection and calibration of ambient monitoring 
devices 

• Related training and licenses 

• Radiation-equivalent doses that a staff member has been exposed to, 
as measured by personal monitoring devices 

 3.2 Nuclear Density Gauges 

Specific control measures and safe working procedures are to be used before 
radiation-emitting devices are operated (refer to Section 11 for control measures 
for the safe use of the nuclear density gauges). 

A nuclear density gauge shall be registered with the Office of Environment and 
Heritage before it is used for the first time. Unnecessary exposure to the sealed 
radioactive source of a nuclear gauge must be avoided at all times. 

Operators of the nuclear density gauges MUST NOT leave the equipment 
unattended on the worksite at any stage. Operators of nuclear density gauges 
are required to obtain a licence to use from the Office of Environment and 
Heritage before they can use such devices. Additionally, avoid working alone if 
possible. 
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 3.3 X-ray Spectrometers  

Control measures for the safe use of the X-ray spectrometers are in Section 11 of 
this procedure. X-ray spectrometers must be registered with the Office of 
Environment and Heritage before first use. 

Maintenance and calibration of radiation-emitting devices must be scheduled on 
a regular basis and undertaken by accredited service providers. Only trained 
operators are permitted to use radiation-emitting devices. 

Operators of X-ray spectrometers are required to obtain an operating licence 
from the Office of Environment and Heritage before they can use the device. 

Radiation warning signs are to be erected and made clearly visible to all, when 
using ionising radiation devices. 

3.4 Incident and Emergency Procedures  

Emergency procedures shall be in place and prominently displayed to minimise 
the risk of exposure to an ionising radiation source. 

All WHS incidents must be reported to the WHS EnSafe Helpdesk by calling 
1300 131 469 or EnSafe Online 

Incidents involving the uncontrolled exposure to an ionising radiation source 
should be notified to the Office of Environment and Heritage (Hazardous 
Materials, Chemicals and Radiation Section, phone 131 555) as soon as 
possible.  

 

NOTE:  A radiation incident is where an RMS worker has or could have received an 
effective dose of radiation of at least 5 millisieverts, or 1 millisievert for any other 
person. 

 

Within 48 hours of the incident occurring, a notice will be given in writing to the 
Director General of Office of Environment and Heritage and will contain details of 
the incident, including: 

• The place where it occurred and the period during which the emission 
of the radiation was uncontrolled 

• The area over which the sealed radioactive source may have been 
dislodged 

• Any steps taken to rectify the incident 
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• Any personal injury or exposure that may have resulted  

 

Information of any potential radiation doses on a person who may have been 
exposed must be provided to the Office of Environment and Heritage within 10 
days. 

RMS managers and other duty holders must consult with RMS workers 
throughout the hazard and risk management process, in relation to 
electromagnetic radiation. 

4       Definitions 

Definitions related to this procedure are provided in Appendix A. 

5       Responsibilities

RMS (through its 
managers from the 
executive to the front 
line) must: 

• Ensure that WHS responsibilities are appropriately defined 
and that RMS managers and RMS workers receive the 
training and resources they need to carry out their WHS 
responsibilities competently 

• Satisfy the requirements of this procedure 

RMS managers 
must: 

 

• Comply with the legislation and with all RMS WHS policies 
and procedures 

• Satisfy all requirements and specifications of this procedure 

• Actively promote and participate in hazard and risk 
management activities, including workplace inspections, 
attendance of meetings and provision of information and 
allow their RMS workers to do the same. 

 

RMS workers must:  

 

• Comply with the legislation and with all RMS WHS policies 
and procedures 

• Satisfy all requirements and specifications of this procedure 
in line with consultation-specific and other safety-related 
roles (e.g. HSR, First Aider) 

• Actively support and participate in hazard and risk 
management activities. 

Contractors must: 
• As part of their contract, comply with our health and safety 

policies and procedures 

• Satisfy all requirements and specifications of this procedure 
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• Actively support and participate in WHS consultation 
activities. 

NOTE: Specific responsibilities for radiation safety-specific roles and responsibilities are 
described in section 7 ‘Radiation Safety-Specific Roles and Requirements’. 

6 Consultation in relation to radiation hazards 

At a minimum, RMS must ensure that consultation at all stages of the ionising and non-
ionising electromagnetic radiation hazard and risk management process occurs:  

• Between duty holders, where a duty is shared for a work activity 

• With RMS workers 

The General WHS consultation process is outlined in the RMS Consultation Procedure. 

7       Radiation Safety-specific Roles and Requirements 

The following information outlines RMS radiation safety-specific roles and 
responsibilities. 

7.1 RMS Managers 

RMS managers must fulfill the following requirements: 

• Inform the Radiation Safety Officer (RSO) upon purchase of new radiation-
emitting devices, and the disposal of old ones 

• Liaise with the RSO on matters such as hazard evaluation and medical 
surveillance 

• Ensure that written Safe Work Method Statements (SWMS) are completed, 
available to staff and understood by RMS workers 

• Ensure that all necessary resources for implementing control measures 
are provided 

• Ensure that laboratory personnel are provided with appropriate induction 
and continuing radiation safety training 

• Inform staff of who the appointed RSO and the radiation supervisors are 

• Maintain appropriate records, as listed in the requirements 

• Permit only authorised/ licensed persons to service the equipment 
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• Permit only authorised/ licensed persons to operate nuclear gauges, laser 
beams or X-ray spectrometers 

• Have staff undertake medical examinations following any radiation incident 

• Ensure that radiation-emitting devices are registered, as required by the 
Radiation Control Act 

• Ensure that a radiation incident/accident is promptly reported in EnSafe’s 
online database 

• Ensure that a standard operating procedure is implemented by RMS staff 
for the safe handling of radioactive-emitting devices 

 

7.2 Radiation supervisor – Nuclear Density Gauges and X-ray 
Spectrometers 

Radiation Supervisors (Nuclear Density Gauges and X-ray Spectrometers) must 
fulfill the following requirements: 

• Arrange for the inspection and calibration of radiation monitoring 
devices at scheduled intervals 

• Provide appropriate approved personal radiation monitoring and 
ambient radiation monitoring devices to staff 

• Ensure that personal monitoring devices are in good working order 
and submitted for assessment after use 

• Prepare local rules for dealing with foreseeable radiological incidents 
(include notification of local emergency services) 

• Ensure that emergency equipment is readily available 

• Call the Office of Environment and Heritage and the RSO if the 
gauge is damaged, lost or stolen 

7.3 Radiation Supervisor - Laser Beams 

Radiation Supervisors (for laser beams) must fulfill the following requirements: 

• Be the custodian of the laser beam master key to prevent its 
activation by unauthorised persons 

• Permit operation of the laser beam only when adequate controls are 
in place 

• Report any potential incidents to the manager and the RSO  
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• Ensure that all new laser operators are adequately trained in safety 
measures 

• Ensure an adequate supply of appropriate protective eyewear to 
staff 

7.4 Radiation Safety Officer (RSO) 

RMS Radiation Safety Officers must fulfill the following requirements: 

• Be familiar with, and understand, the contents of NSW radiation 
control legislation, relevant codes of practice, specific standard 
operating and emergency procedures, and this procedure 

• Identify all radiation hazards and advise the manager about suitable 
control measures 

• Advise managers of the facilities and procedures for staff working 
with radioactive-emitting devices, including the provision of ambient 
radiation monitoring devices 

• Recommend procedures to control the exposure of pregnant women 
to ionising radiation 

• Whenever possible, inspect areas where radiation-emitting devices 
are used, or are proposed to be used, and make reports and 
recommendations to the manager on radiation safety 

• Ensure that a radiation incident/accident is promptly reported in the 
EnSafe online database. Report to the Office of Environment and 
Heritage on any incidents and unsafe practices that affect radiation 
safety, as appropriate 

• Advise on the safe storage of radioactive-emitting devices, and if 
necessary, provide safe storage for them 

• Ensure that contingency plans are in place for any foreseeable 
radiological incident or emergency 

 7.5 Laser Safety Officer, LSO (generally used in construction) 

RMS Laser Safety Officers must fulfill the following requirements: 

• Be familiar with, and understand, the contents of relevant codes of 
practice, specific standard operating and emergency procedures, 
and this procedure 

• Identify laser hazards and advise managers about suitable control 
measures 

10 of 25 

Procedure: Managing Radiation Devices Effective date: 12-12-2012 

Version: 2.0 Approved by: Stephen Barton, General Manager, WHS 

Last updated: 12-12-2012 UNCONTROLLED WHEN PRINTED 

 



 

• Advise managers on the adequacy of facilities and procedures for 
staff working with lasers 

• Whenever possible, inspect areas where lasers are used, or are 
proposed to be used, and make reports and recommendations to 
managers on laser safety 

• Advise on the safe storage of lasers and, if necessary, provide safe 
storage for them 

• Ensure that contingency plans are in place for any foreseeable laser 
incident or emergency 

• Organise and/or provide training to laser operators 

• Ensure that all WHS incidents are reported to the WHS helpdesk on 
1300 131 469, the RMS EnSafe Online database. The LSO will 
consult with managers on how investigations will be undertaken 

 7.6 Licensed operators – Nuclear Density Gauges and X-ray 
Spectrometers 

RMS licensed operators (Nuclear Density Gauges and X-ray Spectrometers) 
must fulfill the following requirements: 

• Familiarise and fully implement the radiation protection practices to 
minimise exposure to ionising radiation 

• Participate in training related to radiation control 

• Be familiar with, and understand, the contents of NSW radiation 
control legislation and of relevant codes of practice 

• Report to the Radiation Supervisor and/or RSO any matter that they 
are aware of which may compromise radiation control (including a 
gauge being damaged, lost or stolen) 

• Be familiar with the standard operating procedure and SWMS for 
dealing with radiation incidents/accidents 

• Record in a log-book, the movement of radiation-emitting devices 

• Ensure that appropriate radiation warning signs are erected when 
radiation-emitting devices are used in the testing area 

• Must wear the personal radiation monitoring device provided when 
using a nuclear density gauge 

• Return personal radiation monitoring device to the radiation 
supervisor at the scheduled intervals 

• Assist in any investigation undertaken by the Radiation Supervisor 
and/or RSO 
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• Comply with RMS safe systems of work and consult with 
management regarding WHS risk management 

• Participate in the development of SWMS 

• Take reasonable care for the health and safety of themselves and 
others at the place of work with regard to their acts or omissions of 
work 

 7.7 Licensed operators – laser beams  

RMS licensed operators (laser beams) must: 

• Be appropriately trained in the handling and operation of laser beam 
equipment 

• Comply with appropriate procedures and Safe Work Method 
Statements (SWMS) 

• Report incidents and breakdown of equipment to management 

• Ensure proper use and storage of equipment 

• Make sure all equipment is in good condition and safe to operate 
before commencing work. 

  7.8 WHS Staff 

RMS WHS staff must fulfill the following requirements: 

• After the managers have proposed a suitable Radiation Safety Officer (RSO), 
Corporate WHS will review the suitability of the proposed officer before 
appointing the nominated person as the RSO 

• Ensure that training meets current industry standards 

• Provide relevant training courses 

• Provide specialist advice, guidance and training when necessary 

8      Risk Management 

The most important step in the risk management process is to eliminate risk, or if that is 
not possible, minimise the risks. 

Radiation hazards can be controlled by a number of measures, and the way that RMS 
managers go about this should be determined in accordance with the WHS Risk 
Management Procedure. 
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RMS managers should seek further advice from WHS facilitators, as and where 
necessary. 

8.1 The Hierarchy of Risk Control 

RMS managers and other duty holders must work through a hierarchy of control 
to choose the control measures that most effectively eliminate or minimise risks 
under the circumstances. 

RMS managers may achieve effective risk control by adopting a single measure 
or a combination of two or more different controls. 

Note: The following hazard and risk control measures are listed in numerical 
order according to where they sit on the hierarchy of control, and the order that 
they should be selected by RMS managers: 

• Substituting plant or processes to reduce radiation 

• Engineering controls (i.e., minimising radiation at its source) 

• Isolating the radiation source 

• Using administrative controls 

• Using personal protective equipment (PPE) 

Health surveillance/monitoring 

9       Radiological Hazard Identification 

RMS managers must ensure that radiological hazard identification is undertaken in 
accordance with the WHS Risk Management Process 

RMS managers must ensure that the Radiation Safety Officer (RSO) identifies the 
radiological hazards and recommends suitable radiation protection arrangements. The 
functions of the RSO can be broken down into two main areas: (1) inspect and 
investigate, and (2) recommend and advise 

RMS managers must ensure the RSO meets the following minimum requirements to 
demonstrate competency:  

• A bachelor’s degree or equivalent qualification in a scientific discipline 

• Provide evidence of successful completion of an approved course as an 
Industrial Radiation Safety Officer (RSO) 

• Knowledge and understanding of the NSW radiation control legislation and of 
relevant codes of safe practice 
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• Demonstrated ability to research and resolve a wide range of diverse 
technical issues 

RMS managers should seek further advice from WHS facilitators, as and where 
necessary. 

10       Risk Assessment 

RMS managers must ensure that radiological hazard risk assessment is undertaken in 
accordance with the WHS Risk Management Procedure. Specific information on 
assessing risk for radiation devices is indicated in the following subsections. 

RMS managers should seek further advice from WHS facilitators, as and where 
necessary. 

10.1 Inspect and Investigate 

Upon purchasing new radiation-emitting devices, RMS managers must inform the 
RMS RSO of the new device. The RSO must identify the radiation hazards and 
advise the RMS manager about suitable control measures. 

• Where possible, the RSO will make arrangements for an 
independent safety assessment of new or modified devices 

The RMS manager must periodically inspect facilities and procedures in 
consultation with the local manager, the RMS RSO and RMS worker health and 
safety representatives. The RMS RSO will advise on the adequacy of radiation 
monitoring equipment and protective clothing. 

RMS managers will investigate and report on any abnormally high-radiation 
exposures of RMS workers. Where assessment of a radiation monitoring device 
identifies abnormally high radiation exposures, the RMS manager will contact the 
RMS RSO who will investigate the matter and report on why it took place. 

RMS managers and RMS RSOs must investigate, record and report to the 
employer and, as appropriate, the Office of Environment and Heritage on any 
incidents and unsafe practices that affect radiation safety. 

NOTE: All WHS incidents must be reported to the WHS Helpdesk on 1300 131 
469 or EnSafe Online. The RMS RSO will consult with the RMS manager on how the 
investigation will be undertaken. 
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10.2 Provide advice and recommendations 

RMS RSOs should provide advice and recommendations on:  

• Procedures related to the use of the radiation-emitting devices, e.g. 
nuclear gauge, laser profilometer  and/or X-ray spectrometer 

• Safe work using the radiation-emitting equipment, including: 

 Marking of a controlled area 

 Suitable signage 

 Engineering controls 

 Provision of information to staff 

• Safe work using the radiation-emitting equipment by pregnant 
women 

• Calibration of the radiation-emitting equipment 

• Use and assessment of personal monitoring equipment 

• Training and licensing of staff 

• Registration of plant 

• Safe storage of radioactive substances and safe disposal of 
radioactive wastes 

• Safe transportation of radiation equipment 

• Use of medical services 

• Emergency procedures (including the notification of emergency 
services) 

Note: work that requires periodic assessments include: 

• Calibration of radiation-emitting and radiation monitoring equipment 

• Inspection and maintenance of radiation-emitting and radiation 
monitoring equipment 

• Monitoring of areas associated with the use of ionising radiation  

• Records that need to be kept 

• Measurements and examinations of the soil density gauge 

• Inspection and calibration of monitoring devices 

• Movement and disposal of radiation-emitting equipment 
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• Ionising radiation doses received by staff 

• Medical records 

• Reports on abnormally high radiation exposures to staff 

• Report on incidents and unsafe practices that affect radiation safety 

• Training records and licenses  

11      Risk Control Measures  

RMS managers and workers must ensure that appropriate control measures are in place 
for working with radiation-emitting devices. Control measures can be either specific or 
general.  

Specific control measures are particular to the device being used, whereas generic 
control measures are more common approaches used in combination if no single 
measure is sufficient. 

RMS managers must ensure that control measures are chosen in accordance with the 
RMS Risk Management Procedure requirements. They should also seek further advice 
from WHS facilitators, as and where necessary. 

11.1 Control Measures for Lasers 

The following table outlines the control measures that RMS managers should use 
for lasers. Note that control measures should be chosen in accordance with the 
hierarchy of controls. 

Control measures should be chosen with input from RMS RSOs, and from WHS 
facilitators, as and when required. 

GENERIC CONTROLS SPECIFIC CONTROLS 

 

• Direct exposure on the eye by a beam of 
laser light must always be avoided with any 
laser, no matter how low the power 

• SWMS are developed that cover safe 
operation of the laser 

• Training on the requirements of a safe laser 
environment is provided to staff operating 
the laser 

• Only trained and competent personnel are 
authorised to conduct adjustments or 
servicing of the laser system 

 

• Protective housing is present around the 
laser 

• Access panels and safety interlocks on the 
removable parts of the housing 

• Remote Interlock Connector ‘Panic Button’ 
installed 

• Key control master switch is present 

• An alarm and/or warning light operating 
during use or start-up 

• An alarm and/or warning light operating 
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• Only trained laboratory personnel can 
operate the device 

• Personal protective equipment is to be worn 
before the laser is turned on 

• Appropriate warning signs are to be posted 

• Procedures are in place, which require the 
deactivation of the laser, for the following 
work: 

• Servicing the laser 

• Cleaning or replacing the glass 

• Inspection of the underside of the 
vehicle 

• Removal of the laser from the 
vehicle 

• Store or disable the laser when not in use 

• Alignment of laser is undertaken at 
scheduled intervals by trained and 
competent personnel 

• Limit operation of laser to daylight hours 

• Emergency equipment readily accessible: 

 Laser indicator cards 
 Fire extinguisher 
 First aid kit 

 
• Personal protective equipment is worn: 

 Approved laser safety glasses 
 Long sleeved shirts 
 Long legged pants 
 

during override 

• Beam is blocked at source when laser is 
unattended and power is on 

• Permanently attached beam stop or 
attenuator 

• Controls are located so that adjustment and 
operation do not expose the operator to 
laser radiation in excess of the accessible 
exposure level for Class 2 

• Electrical wiring conforms to AS3000 
Electrical installations (known as the 
Australian/New Zealand Wiring Rules) 

• Appropriate ventilation is in place 

 

NOTE: Requirements (in bullet point above) 2-
9 are not required for the TP1100 range of total 
stations used by Engineering Technology 
personnel for the accessible emission limit is 
within five times the accessible emission limits 
for Class 2 in the wavelength range from 
400nm to 700nm. 

11.2 Control Measures for Nuclear Density Gauges 

The following table outlines the control measures that RMS managers should use 
for nuclear density gauges. Note that control measures should be chosen in 
accordance with the hierarchy of controls. 

Control measures should be chosen with input from RMS RSOs, and from WHS 
facilitators, as and when required. 
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GENERIC CONTROLS SPECIFIC CONTROLS 

 

• Remove from service and do not use the 
gauge until repaired if it is damaged, 
suspected of being damaged, or ceases to 
perform correctly 

• The gauge is not to be stored near regularly 
occupied or frequented areas 

• Minimise the time that a sealed radioactive 
source is out of its shielded position when 
taking measurements 

• Development of SWMS that covers handling, 
transport, operation and storage 

• Arrangements are in place for securing the 
source assembly in the shielded position (free 
of dirt or other clogging agent) 

• Arrangements are in place to deal with 
emergencies 

• Stores that house or vehicles used to 
transport the gauge are to have appropriate 
warning radiation signs attached, as per 
ARPANSA’s Code of Practice 

• Appropriate warning radiation signs as per 
ARPANSA’s Code of Practice are erected in 
the area when in use, and are properly 
maintained 

• Provide staff with the appropriate training, 
covering issues such as: 

 Radiation hazards arising from their 
work 

 Precautions necessary to limit 
exposure to themselves and others 

 How to avoid radiation incidents and 
injuries 

 Emergency procedures 

• Only trained staff to operate the nuclear 
density gauge 

• Only authorised and competent persons are 
to service the nuclear density gauge 

• Organise wipe tests for each nuclear density 
gauge at intervals no greater than 24 months, 
preferably at the time of the gauge’s 
calibration service 

• Keep all persons not required to assist with 
measurements out of the testing area (at 
least three meters), before moving the source 

 

• Monthly ambient dose equivalent rate checks 
from the nuclear density gauges (in the 
storage or ‘OFF’ position) do not exceed: 

 250 µSv/h at any point 5cm from the 
gauge surface 

 10 µSv/h at any point 100cm form the 
gauge surface 

• Monthly ambient dose equivalent rate checks 
outside the store for storing the nuclear 
density gauges will not exceed 10 µSV/h. 
Note that natural background radiation is 
approximately 2 mSv/year in Australia. 

• Before the gauge is used for the first time and 
then at intervals not exceeding more than six 
months, look for evidence of and confirm that: 

 There is no damage or wear 

 The source assembly and retraction 
mechanism are operating properly 

 The gauge is working properly when 
operated correctly 

 The labels having fallen off or not 
being legible 

 The gauge has been provided with an 
appropriate lock and lockable safe 
transport box 

 The appropriate warning radiation 
signs have been allocated to the 
nuclear gauge 

 There is a log book to record the daily 
standard counts 

 Personal monitoring devices have 
been obtained and allocated to the 
operator 

 At least an ambient radiation 
monitoring device is available to 
monitor ambient radiation equivalent 
doses 
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from its shielding position 

• Provide personal monitoring devices and 
ambient radiation monitoring devices to staff 
to monitor radiation exposure 

• At least once a year perform a full audit to 
determine compliance with the NSW 
Radiation Control Act and Regulation, 
ARPANSA’s Code of Practice, regional SOP 
for Safe Handling of Nuclear Density Gauges, 
the relevant SWMS and this policy 

 

11.3 Control Measures for X-Ray Spectrometers 

The following table outlines the control measures that RMS managers should use 
for x-ray spectrometers. Note that control measures should be chosen in 
accordance with the hierarchy of controls. 

Control measures should be chosen with input from RMS RSOs, and from WHS 
facilitators, as and when required. 

GENERIC CONTROLS SPECIFIC CONTROLS 

 

• Remove from service and do not use the 
spectrometer if any one of the design 
features does not work properly 

• Safe work procedures are developed that 
cover safe operation for the following 
operations: 

 Before initiating an exposure 

 During an exposure 

 In terminating an exposure 

 During any non-routine operation, i.e. 
X-ray beam alignment 

• Arrangements are in place to deal with 
emergencies 

• Conduct leak checks every time the device is 
used 

• Only authorised persons are to service the 
device 

• Signs to be placed at the entrance of the 
room where an X-ray analysis unit is located 

• Only trained and certified personnel to 
operate the device 

• Provide staff with the appropriate training, 

 

• Exposure to the primary X-ray beam must be 
avoided at all times 

• Ensure that the equipment has been suitably 
grounded (earth) and is correctly installed 

• Ensure that safety interlocks function 
correctly. Interlocks will have the following 
properties: 

o Difficult to render ineffective 

o De-energises the X-ray tube 
whenever any part of the unit is 
removed, including the tube housing 

• X-ray tubes are mounted in a protective and 
electrically shockproof housing. Do not try to 
remove the X-ray tube yourself. 

• No sample, collimator or analysing crystal 
shall be changed or adjusted whilst a primary 
X-ray beam passes through the collimator or 
is incident on that sample or crystal unless: 

o The sample, collimator or crystal, 
during and after the change or 
adjustment is within a shielded 
enclosure 

o The change or adjustment is 
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covering issues such as: 

 Radiation hazards arising from their 
work 

 Precautions necessary to limit 
exposure to themselves and others 

 How to avoid radiation incidents and 
injuries 

 Emergency procedures 

• Arrangements are in place for radiation 
monitoring in the following circumstances: 

 Installation of the X-ray analysis unit 

 Replacing an X-ray tube 

 Modification or reassembly of any 
shielding component 

 After any extended period of non-use 

 

performed by remote means from 
outside the enclosure 

• Enclosures are attached to the tube housing, 
so tools are required to remove it. Only 
qualified and trained personnel can service 
the device. 

• Beam stops form a fixed part of the unit that 
requires tools to remove it, and is interlocked 
to de-energise the X-ray tube upon removal 

• Apertures in the X-ray tube housing are 
covered by a shutter or completely shielded 
enclosure 

• The X-ray tube and tube housing are 
interlocked so that removal of either will de-
energise the X-ray tube 

• Tube shutters are designed so that scattered 
and leakage radiation dose do not exceed 
1Sv/h at any point 10cm from the shutter 
when in use. Ensure that less than 1 µSv/h at 
10 cm distance from the outside surface of 
the device is achieved when performing leak 
checks. 

• Do not operate device if any of warning lights 
are not operational. ‘Fail safe’ warning lights 
(X-ray tube is de-energised if light fails) are 
fitted to show when an X-ray tube is operating 
and that any shutter or aperture is open. 

• The Safety Key Switch must be removed to 
prevent unauthorised use of the device 

• Ensure that the X-ray room is locked when 
not in use 

 

12   How to Review Control Measures 

RMS managers and other duty holders must review and, as necessary, revise control 
measures: 

• When the control measure does not control the risk 

• Before a change at the workplace that is likely to give rise to a new or 
different health and safety risk, which the control measure may not effectively 
control 

• If a new hazard or risk is identified 

• If the results of consultation indicate that a review is necessary 

• When new knowledge or technology becomes available 

• In the event of an incident 
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• If an RMS Health and Safety Representative (HSR) requests a review 

 

RMS managers should seek further advice from WHS facilitators, as and where 
practicable. 

13       Role of Designers, Manufacturers, Suppliers and Installers 

Plant designers, manufacturers, suppliers and installers must design and manufacture 
the plant so that its radiation emission is as low as possible and without health and safety 
risks. They must also provide information on ionising and non-ionising electromagnetic 
radiation emission values, safe use and related information. 

Suppliers and importers should also provide all radiation control measures with the 
product, as per the setup recorded on test results and maintenance information to ensure 
safe use and operation. 

RMS managers should seek further advice from WHS facilitators, as and where 
necessary. 

14       Records Management 

RMS managers and/or the RSO must keep records that relate to: 

• The result of tests on the staff member used to identify the extent of radiation 
exposure. (The result of any testing must comply with requirements of 
Radiation Control Regulation c.16.) 

• Reports on abnormally high radiation exposures to staff (the report must 
comply with requirements of Radiation Control Regulation c.26) 

• Reports on incidents and unsafe practices that affect radiation safety 

For information about document and records management, RMS managers and RMS 
workers should refer to the WHS Document and Records Management Procedure. 

RMS managers should seek further advice from WHS facilitators, as and where 
necessary. 

15       Reference Documents 

• Work Health & Safety Act 2011 

• Work Health & Safety Regulation 2011 

• WHS Policy Manual and Instructional Guide 

• WHS Risk Management Procedure 

• WHS Document & Record Control Procedure 
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• New South Wales Government Radiation Control Act (1990 amended in 
2010) 

• New South Wales Government Radiation Control Regulation (2003) 

• Department of Environmental, Climate Change and Water (DECCW) 
Recommendations for Radiation Safety Officers and Radiation Safety 
Committees – NSW Radiation Protection Series Publication No. 5 (2003) 

• Department of Environmental, Climate Change and Water (DECCW) 
Recommendations for Intervention in Emergency Situations Involving 
Radiation Exposure – NSW Radiation Protection Series No.7 (2004) 

• Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) 
Code of Practice and Safety Guide for Portable Density/Moisture Gauges 
containing Radioactive Sources – Radiation Protection Series Publication 
No.5 (2004) 

• Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) 
Recommendations for Limiting Exposure to Ionizing Radiation (1995) 
(Guidance Note [NOHSC:3022 (1995)]) and National Standard for Limiting 
Occupational Exposure to Ionizing Radiation (NOHSC:1013 (1995) - 
Radiation Protection Series Publication No.1 (republished March 2002) 

• Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) 
Security of Radioactive Sources – Code of Practice – Radiation Protection 
Series Publication No.11 (2007) 

• SAI Global Standards Australia - AS 1289.5.8.1 (2007) Methods of Testing 
Soils for Engineering Purposes - Soil Compaction and Density Tests - 
Determination of Field Density and Field Moisture Content of a Soil Using a 
Nuclear Surface Moisture-Density Gauge - Direct Transmission Mode 

• SAI Global Standards Australia - AS 2397 (1993) Safe Use of Lasers in the 
Building and Construction Industry 

• SAI Global Standards Australia – AS/NZS 2211.1 (2004) Safety of Laser 
Products, Part 1: Equipment Classification, Requirements and User's Guide 
(IEC 60825-1:2001, MOD) 

• SAI Global Standards Australia - AS2243.4 – (1998) Safety in Laboratories, 
part 4: Ionising Radiations 

• National Health and Medical Research Council (NHMRC) Code of Practice 
for Protection Against Ionising Radiation Emitted from X-Ray Analysis 
Equipment (1984) 
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Record or file numbers related to this policy: File No: 8M1205 Vol 3 

Contact details: Mary Balch, WHS facilitator. Hinea Clark, WHS Regional Manager, WHS Branch, 
Corporate Services Directorate. 

Effective date: 26/05/2010  

First published: 26/05/2010 

Review date: 26/05/2013 

Procedure replaces: 2.18 WHS Consultation Policy Version 1.0 - April 2003. 
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Appendix A  Definitions 

 

Consultation The two-way exchange of information about health and safety. It gives 
staff a reasonable opportunity to express their views about a health and 
safety matter with those views taken into account when decisions are 
made. Note that agreement does not have to be reached, however 
opinions must be considered when making decisions that affect a 
person’s health, safety and welfare 

Electromagnetic 
Radiation 

An advancing disturbance in electric and magnetic field existing in 
space or in media. Low frequency and high frequency electromagnetic 
waves affect the human body in different ways 

Equivalent Dose (to 
a tissue) 

 

Is found by multiplying the absorbed dose, in Gray, by a dimensionless 
“quality factor” Q, dependent upon radiation type, and by another 
dimensionless factor N, dependent in all pertinent factors. It is the 
measure of the biological effect of radiation on a human 

Hazard  A situation in the workplace that has the potential to harm the health 
and safety of people or to damage plant and equipment. The situation 
could involve a task, chemical or equipment used. 

Hazard Management A problem-solving process aimed at defining problems (identifying 
hazards), gathering information about them (risk assessment) and 
solving them (risk control). This is followed up by checking to see if the 
controls were successful (evaluation) and by reviewing the whole 
process (review) after a period of time or when something changes. 

Incident Any accident or event that occurs in the course of work, which involves: 

 Work illnesses 

 Disabling injuries 

 Minor injuries 

 Dangerous occurrences which could have, but did not injure 
any person 

 Serious equipment plant or property damage 

 Uncontrolled fire and explosions 

 Exposures to hazardous substances or circumstances 

 Any other serious incident that could put employees or plant 
at risk 

Ionising Radiation Consists of photons, which carry sufficient energy to break molecular 
bonds. Biological effects are due to the ionisation process that destroys 
the capacity for cell reproduction or division or causes cell mutation. 
Examples of ionising radiation include: X-ray and gamma-rays 
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Issue Resolution The framework guiding the rectification of health and safety issues 
when they arise. 

Lasers - Class 1 Safe under reasonably foreseeable conditions of operation. Usually 
housed in devices such as CD players, laser printers and CD ROM 
players. 

Lasers - Class 2 Minor hazard. Usually used in devices such as supermarket scanners, 
and some lasers in a teaching laboratory. 

Lasers - Class 3A Higher levels of light. Blink response protects the eye. Direct viewing 
with optical aides (e.g. binoculars, telescopes, builders’ level) would be 
hazardous due to concentrating beam entering the eye. 

Lasers - Class 3R 
(Reduced) 

Operates at same levels as Class 3A, but have higher levels of 
irradiance (power density). Safe for viewing with unaided eye. Must not 
be used in dimly lit building or construction applications. 

Lasers - Class 3B Can cause immediate severe eye damage upon exposure. Emit either 
invisible or visible radiation, potentially hazardous to both eye and skin. 
Diffuse reflections are safe to view. 

Lasers - Class 4 Hazardous under all conditions. Direct or indirect (reflected) beam will 
result in injury. Can cause skin burns, eye damage, and even 
environmental burning. 

Non-Ionising 
Radiation 

Is distinguished from ionising radiation by the different mechanisms of 
interaction with matter. Whereas ionising radiation ionises atoms within 
the tissue, non-ionising radiation interacts with human tissue by, for 
example, generating heat. 

Radiation emitting 
device 

Devices that emit a type of ionising or non-ionising radiation, that may, 
upon exposure to that type of radiation, cause injury or illness to people. 
They include Class 3B Lasers, X-ray spectrometers and nuclear density 
gauges that contain a sealed radioactive source. 

Risk The possibility that harm (death, injury or illness) might occur when 
exposed to a hazard. 

Risk Management The systematic management of workplace hazards. 

Sievert Is the international system derived unit of dose equivalent. It attempts to 
reflect the biological effects of radiation as opposed to the physical 
aspects, which are characterised by absorbed dose, measured in Gray. 
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