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1. Introduction
These guidelines detail the responsibilities and administrative procedures as well as general
information on how to reduce the risks associated with work involving the use of radioactive
substances or sources.
Work involving the use of radiation at the University involves both sealed and unsealed sources as
well as radiation apparatus and self-shielded irradiators.

2. Guiding Principles
The University of Wollongong (“the University”) will ensure that all work and learning involving the
acquisition, storage and use of radioactive substances or the operation of irradiating apparatus is
carried out in a manner which is safe and does not breach the legal requirements of the New South
Wales Radiation Control Act 1990 (“the Act”) and Radiation Control Regulation 2013 (“the
Regulation”), and all subsequent amendments.
Facilities and procedures will be assessed against the Legislation, Australian Standards and Codes of
Practice requirements, with the assessment being documented, to ensure exposure doses are
maintained ALARA (as low as reasonably achievable) for the acquisition, storage and use of
radioactive substances or the operation of irradiating apparatus.
The University will ensure that the risk of injury to people and/or the environment from the use of
radioactive substances or irradiating apparatus is minimised by the implementation and regular review
of safety requirements, this guideline and emergency procedures.
Under current Radiation and WHS legislation it is the responsibility of the University to ensure
radiation safety training and documentation relating to radiation safety compliance is provided. As
such the University has adopted the following procedures to ensure the safety of all who may be
required to visit, work, or learn in an environment where radioactive sources are present.
Additionally, the University will fulfil the requirement that all relevant documentation, records of
isotopes, sealed radiation sources, premises, licensees, exemptions, users, personal monitoring, area
monitoring, disposal, and inspections are maintained, and relevant information is attached to the
employee/student records.
These procedures are to be adopted by all University employees, students and visitors.

3. Acronyms
For the purpose of this Guideline, the acronyms below apply:
ALARA

As low as reasonably achievable

ARPANSA

Australian Radiation Protection and Nuclear Science Agency:

Australian Government's primary authority on radiation protection and
nuclear safety

Personal Radiation Monitoring Service provider

EPA

Environmental Protection Agency:

Regulator of the NSW Radiation Control Act 1990 and Regulation 2013

RSA

University Radiation Safety Advisor – WHS Advisor responsible for Radiation Safety

RSC

External Radiation Safety Consultant – Bartolo Safety Management Services

RSS

Local Radiation Safety Supervisor – within School/Unit

TLD

Thermoluminescent dosimeter - used for personal radiation monitoring
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4. Responsibilities
WHS responsibilities are detailed in the WHS Policy and Roles and Responsibilities for WHS
document. Specific radiation safety responsibilities are outlined in this sub-section.

Deans and Directors
Key responsibilities include:


allocating adequate resources to units to ensure compliance with these guidelines

Heads of Units
Key responsibilities include:





complying with relevant radiation safety legislation, codes of practice and University
guidelines when undertaking radiation activities
providing occupationally exposed persons with the necessary instruction, information,
training and supervision to enable work to be carried out safely
ensuring that appropriate health surveillance is in place
appointing a competent Local RSS.

Radiation User Licence Holder
Key responsibilities include:








complying with radiation safety legislation, standards, codes of practices and University
guidelines
complying with ARPANSA Security code
complying with the conditions of their licence
ensuring their licence conditions are suitable for the tasks and responsibilities they have, for
example authorisation to approve licence exemptions for students, authorisation to supervise
students
submitting personal radiation monitors at appropriate intervals to the WHS Unit, where
applicable
ensuring proper management of radiation facilities, including:
- ensuring the monitoring of radiation areas are performed as per requirements, and
- signage is posted as per requirements.

Students with Licence Exemption
Key responsibilities include:





complying with radiation safety legislation, standards, codes of practices and University
radiation safety guidelines including applying for a licence exemption and complying with the
conditions
following directions from the licence holder supervising their work
submitting personal radiation monitors at appropriate intervals to the WHS Unit, if required.
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Workplace Health and Safety (WHS) Manager
Key responsibilities include:







holding the Radiation Management Licence (RML) on behalf of the University
developing and monitoring of University radiation safety guidelines and its radiation
protection program through consultation with all relevant parties
monitoring the implementation of safety requirements contained in areas where radiation is in
use
coordinating personal radiation monitoring
maintaining records of radiation safety training, licences, exemptions, regulated material,
premises, personal monitoring and other relevant issues
appointing a competent University RSA and External RSC.

External Radiation Safety Consultant (RSC)
Key responsibilities include (as requested by the University RSA):



assessment of radioactive waste for disposal
provision of training and advice, as required.

Local Radiation Safety Supervisor (RSS)
Key responsibilities include:





consulting with the University RSA on radiation issues
providing advice on the content of these guidelines to workers and students working with
radiation in their local area
maintaining local radiation safety records and documentation
monitoring radioactive waste disposal prior to transfer to low level radiation waste store.

University Radiation Safety Advisor (RSA)
Key responsibilities include:




consulting with Local RSS and the External RSC on radiation issues
reviewing personal radiation dose reports for high results
maintaining databases of radiation licences (including exemptions), premises and regulated
material.

5. Consultation
The University will consult with stakeholders so that they may contribute to decisions about the
implementation of radiation safety practices and systems designed to ensure the health, safety and
welfare of employees and students. Employee involvement at all levels is critical for ensuring a safe
workplace. Further information on the University’s consultative arrangements can be found in the
University Consultation Statement.

6. Radiation User Licence/Exemption
Radiation User Licence
Any person who uses regulated material must hold a radiation user licence, as per EPA requirements,
and must comply with any conditions to which the licence is subject. Licences are granted by the EPA.
Students may be able to apply for a radiation user licence exemption (see below).
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Forms can be obtained from the EPA Licencing Fees and Forms website.
Once received, a copy of the new, renewed, or varied radiation user licence shall be submitted to the
WHS Unit in line with Collection of Certificate/Licence Information Procedure.
The individual and the University are responsible to ensure that licensing is obtained. It is the licenced
person’s responsibility to ensure compliance with all relevant legislation, codes of practice, Australian
Standards and any other material that may be deemed relevant.

6.1.1. Obtaining a User Licence
Any person required to apply for a radiation user licence will need to complete the Application for
User Licence Form.

6.1.2. Renewing Your User Licence
Any person with a radiation user licence should receive the Renewal of User Licence and Change of
Licencee Details Form prior to the licence expiration.

6.1.3. Making a Variation to Your User Licence/s
A licence can be varied so that it relates to regulated material to which it did not relate to before the
variation. The Application to Vary User Licence Form will be required to be completed. Reasons for
completing a variation application might include:




using a different substance
using a different radiation apparatus
if you require to grant exemptions.

User Licence Exemptions
Licence exemptions may be granted to:



an undergraduate student who is undertaking course work or research that involves the use of
regulated material
a postgraduate student who is undertaking research or higher studies that involve the use of
regulated material.

In order to be granted an exemption, students must have completed the appropriate online training
course.
The licensee granting the exemption must ensure that a copy of the exemption is:





given to each person to whom it relates
conspicuously displayed at each place in which the radioactive substances and/or radiation
apparatus to which the exemption relates are proposed to be used
kept for the local records (e.g. Unit level)
sent to the WHS Unit to record exemption details, in line with Collection of
Certificate/Licence Information Procedure.

Exemptions may only be granted by using the Radiation Licence Exemption Form and must be
renewed annually.

6.2.1. Supervision for Students Working Under a Licence Exemption
Any undergraduate or postgraduate student who has obtained a licence exemption must be subject to a
minimum of general supervision by a qualified person at all times whilst they are working with
regulated material. This is to ensure that the student has ready access to a licenced and knowledgeable
person with whom they can consult while performing their work.
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Higher levels of supervision must be given to students who are not yet familiar with the risks
associated with the work or are not yet competent to perform the required tasks or at any other time as
deemed necessary.
Under clause 10 (7) of the Regulation:




general supervision means supervision by a qualified person who oversees the person being
supervised and ensures that the person follows safe radiation work practices in relation to the
use of regulated material
qualified person, in relation to supervision for a particular regulated material, means a
person who is the holder of a radiation user licence that allows the person to provide
supervision with respect to that regulated material.

Penalties apply in the case of non-compliance with this clause (and others).

7. Radiation Management Licence (RML)
A Radiation Management Licence (RML) is issued by the EPA to a person or company authorising
them to conduct a radiation practice such as selling, possessing or storing regulated material.
Regulated material comprises sealed source devices, ionising radiation apparatus and radioactive
substances (sealed and unsealed sources).
The University RML holder is the WHS Manager.
An RML is issued for a period of one year. Conditions apply in addition to the licensees obligations to
meet the requirements of the Act and the Regulation. RML conditions comprise the following
requirements:








general obligations to comply with the legislation and to notify the EPA where appropriate of
changes to contact details
safety information awareness and signage
compliance certification requirements for fixed radiation gauges
matters relating to the working life of sealed radioactive sources and the notification of the
receipt and transfer of regulated material
consent to dispose of radiation apparatus
record keeping and storage
details of the applicable guides, codes of practice and definitions.

RML Variations
7.1.1. Additions
It is a requirement that the RML holder notify the EPA on taking possession of a radiation source.
When adding new items to an existing licence, the items may be used while the application for licence
variation is being processed. All ionising radiation apparatus (x-ray and gamma) now needs to be
included on a management licence. This includes items such as cabinet x-rays, hand held XRF and
industrial radiography apparatus.
When changing an existing source, this also needs to be added to the RML. The University RSA must
be notified by completing the Regulated Material & Premises Inventory Form.

7.1.2. Disposal
To dispose of radiation apparatus, the apparatus must first be rendered permanently inoperable.
Regulated apparatus is required to be disposed of in accordance with the conditions attached to the
RML. The work area must notify the University RSA of the apparatus requiring disposal, who will in
turn notify the EPA.
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Generally, sealed radioactive sources that are of no further use can be disposed of by returning them to
the source supplier or manufacturer, or sent overseas for recycling or reuse. When disposing of a
sealed source, the RML holder must apply to the Chair of the EPA for consent to carry out the
disposal. On assessment, the EPA will issue an approval to dispose of the sealed radioactive sources
and may impose conditions on the disposal approval.

Registration of premises
Part of the RML conditions are to ensure that no radiation work is conducted other than in registered
premises (where appropriate and relevant). The premises are classified as low, medium or high level
laboratories (see below). The conditions of registration are mandatory requirements. These conditions
may vary depending on the type of premises or purpose for which the premises is used attached to the
registration.
As well as being a legislated requirement, registration assists to keep a record of the radioactive
sources that are kept or used and the purpose for which they are used, as well as helping to control the
disposal of a radioactive source (to ensure it is done as permitted) and keep a record of the disposal.
The RML holder must perform an annual stock-take of radioactive sources kept or used at the premises
and must notify the EPA if there is any inconsistency following a stock-take in relation to sealed
radioactive sources that exceed the 'threshold activity' in Schedule B of RPS 11 Code of Practice for
the Security of Radioactive Sources (2007).
Each of the premises where radioactive sources are kept or used must be registered BEFORE
radioactive sources can be kept or used there. The University RSA must be notified by completing the
Regulated Material & Premises Inventory Form.

7.2.1. Registration of multiple rooms and laboratories
Registration may apply to a single room or individual laboratory, or two or more rooms or individual
laboratories that are contiguous (attached or near one another). Registering multiple rooms may
decrease the applicable registration fee.
The EPA will generally register rooms individually if:



they are graded medium or high level
where a sealed radioactive source that exceeds the 'threshold activity' Schedule B of RPS 11
is kept or used.

Rooms used exclusively for storage will be registered individually.
The EPA may choose to register up to three low level classification rooms or laboratories:
in which a radioactive substance (other than a sealed radioactive source) is kept or used
where one or more sealed radioactive sources are kept or used
and each sealed radioactive source is below the 'threshold activity' Schedule B of RPS 11.



Classification of premises
7.3.1. Unsealed sources
Where a radioactive substance (that is not a sealed radioactive source) is kept or used on the premises,
the premises must be classified as low, medium or high level laboratories based on the specified levels
of activity and the procedure being undertaken. This is achieved by referring to Schedule 2 of the
Regulation.
Work may be required to be done in another premises so as to meet the restrictions of the registration,
or the facility may need to be re-registered as a different classification – the University may deem that
the associated fee will be the responsibility of the Faculty/School.
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7.3.2. Sealed sources
Where a sealed radioactive source (that is not contained in a sealed source device) is kept or used on
the premises, details must be provided of each sealed radioactive source that exceeds the 'threshold
activities for sealed sources' associated with the radionuclides listed in Schedule B of RPS 11.

7.3.3. Facility requirements
The following Australian Standards (and other reference material) should be consulted for facility
requirements:



AS 2243.4:1998 Safety in Laboratories – Ionising Radiation (section 11 – Design
requirements for radiation, radioisotope and radiological laboratories)
AS/NZS 2982:2010 Laboratory Design and Construction (section 9 - Laboratories in which
radioactive materials and ionizing radiations are used).

8. Training Requirements
The University requires that all individuals are given radiation safety training before commencing
work with radiation (documentation of prior radiation safety training before joining the University may
be accepted). Refresher training can be undertaken at the individuals request or may be required as a
corrective action following an incident.
The level of training required will depend on whether or not the individual will be obtaining a
radiation user licence or working under a licence exemption. Exempted students are able to attend
higher level training if desired.
Most approved trainers issue a unique certificate indicating the name of the individual, type of
training, date and level of achievement of the individual.
The University is required to maintain records of all radiation safety training for its employees and
students in line with the WHS Training Guidelines.

Training for Radiation User Licence Holders
To obtain a radiation user licence, it is a requirement that individuals complete an EPA approved
radiation safety training course. Training is required to cover:









an outline of radiation physics basics
radiation interaction (including with biological tissue)
detection and measurement
Legal/ICRP dose limits
radiation SI Units
laboratory safety
current legal requirements
appropriate speciality related to area of work, e.g. sealed/unsealed sources or X-RD/F safety

Contact the University RSO to discuss training requirements and to register interest in a course.

Training for Students Holding Licence Exemptions
Students working under supervision of a Radiation User Licence holder require a lower level of
training. The University currently offers 2 online courses:



Unsealed Sources (online)
Radiation Apparatus & Sealed Sources (online)

Contact the University RSO to discuss training requirements and to register interest in a course.
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9. Radiation Project Approval
It is important to ensure that correct planning is undertaken before work with radiation occurs so that
all risks can be eliminated or minimised to an ALARA level. The acquisition of radioactive material
or irradiating apparatus must also be approved by the University RSA and Dean/Head of School (or
equivalent authority) before the material or apparatus is brought into the University and used by
University employees and/or students.
This section applies to any proposed project involving radiation. Changes to approved projects shall
also follow this process.
Any proposed work involving radiation requires completion of the Radiation Project Approval Form.
All projects shall be undertaken in accordance with the Radiation Safety Guidelines. It is important
that the Project Supervisor completes the relevant sections of the form in sufficient detail to allow
assessment and to prevent undue delays. Any queries are to be raised with the Local or University
RSA. The External RSC may be engaged as required.
The WHS Unit will engage an External RSC to review the approval form regarding the proposed
material/apparatus, the physical facilities to be used and the details of the collaborators for the project
team. External RSC/University RSA will then make an assessment of the proposal with regard to the
proposed level of radiation safety, and the adequacy of the experience of the members of the team for
carrying out the proposed work.
Radiation work must not commence without the specific approval of all relevant parties in writing (i.e.
receipt of the completed Radiation Project Approval Form, including all approvals). Where the work is
carried out in more than one organisation, the RSO for all organisations must be informed.
The Radiation Project Approval Form must be signed by the Project Supervisor and the Local RSS
before submission to the Dean/Head of School (or equivalent authority) and University RSA. Any
recommendations from an RSO must be in-place prior to the undertaking of work associated with
radiation.
The project shall be conducted in areas that are listed on the University’s RML. Only radioactive
material/radiation apparatus that is listed on the RML shall be used in the project. If the RML does not
have sufficient coverage, contact the WHS Unit on ext 3931 or whs-admin@uow.edu.au.
The Project Supervisor shall ensure that all Project Collaborators hold the appropriate Radiation User
Licence or Exemption. Conditions of each licence/exemption must be adhered to throughout the
project and licences/exemptions must remain current.
The Project Supervisor must ensure that any recommendations of an RSO are complied with during
the course of the work. Changes to approved projects must also be submitted for approval.
The WHS Unit shall retain completed Radiation Project Approval Forms in the University’s Records
Management System. Faculties/Divisions should also retain copies locally.
When exposure rates are less than those that require approval or a licence, normal lab safety
procedures should be implemented in order to manage the risk associated with working with the
substance.

10. Risk Management
The implementation of the Radiation Safety Guidelines utilises the risk management principle as
outlined in the University Risk Management Guidelines. Risk assessments and safe working
procedures are to be completed as required.
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Hazard Identification
The hazard from radiation exposure can occur via two different routes:



internal exposure is where the radioactive material is contaminating the internal structure and
systems of the human body (from ingestion, absorption or inhalation of unsealed sources)
external exposure is where the radioactive material is outside the body (such as sealed
sources, unsealed sources and radiation apparatus or radioactive contamination of the
structures).

Of these two forms of exposure the internal form is the more insidious and the most potentially
damaging.
These hazard identification factors may include:









the nature of the potential radiation exposure based on the type and energy of the radiation
source
the possibility of contamination
the type of work – including storage and waste management
the facilities and personnel involved
pregnancy and radiation exposure
research involving the administration of radiation to live animals
credible incident scenarios
any non-radiological hazards associated with the proposed work.

Risk Assessment
Often the damage or the symptoms of this radiation exposure may take several years to be observed,
e.g. cataract formation and cancer. Therefore, the practicable basis for radiological protection is to
assume that any dose, no matter how small, carries some risk.
An increase in exposure to ionising radiation is linked to a corresponding increase in the risk of
adverse health effects. Factors that could potentially influence the assessment of risk include:







the nature of potential external radiation exposure based on the type of the radiation source
(alpha, beta, gamma, X-ray, neutron)
the nature of potential radiation dose based on the energy of the radiation source
potential radiation dose based on the duration and frequency of exposure
any potential internal dose as a result of possible contamination
maximum potential radiation doses from normal operations and credible accidents
non-radiological hazards associated with the proposed work.

Risk Controls
The main principles of risk control commonly accepted are:




justification - any practice involving potential exposure to radiation should be undertaken
only if the net benefit can be justified
optimisation - all radiation exposures should be kept ALARA with economic and social
factors taken into account
limitation – in no case should the relevant dose limits be exceeded (dose limits are detailed in
section 14.3.3).

Where a risk assessment identifies a risk it shall be eliminated or minimised in the planning phase.
This can be done by applying the Hierarchy of Controls.
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Practical control measures that can be implemented at the workplace to control internal hazards
include:




containment of the material - limit the area that could possibly become contaminated by the
use of fume cupboards, glove boxes, spill trays and safe work techniques
good personal hygiene and housekeeping in the work area
use of the least radiotoxic and smallest activity radioactive material that is suitable for the
project being undertaken.

Time, distance and shielding are practical controls to minimise exposure to external hazards.

10.3.1.

Time

The dose accumulated by a person is directly proportional to the amount of time they spend in the
radiation area, the less time spent in a radiation environment the smaller is the radiation dose:
Dose = Dose Rate x Time
Plan the work to avoid unnecessary exposure. If necessary, a dose rate measurement or estimate can
be made and a time limitation set for the work undertaken.
Any contamination on the skin or clothing must be removed as soon as possible to minimise the
exposure time and therefore the dose received.

10.3.2.

Distance

The greater the distance from a source of radiation, the smaller the radiation dose. The inverse square
law applies, i.e. for an isotropic point source of radiation the dose rate at a given distance from the
source is inversely proportional to the square of the distance:
Dose rate = 1 / distance2
The use of instruments such as forceps should be encouraged to increase distance when handling
radioactive materials.

10.3.3.

Shielding

Shielding is the practice of placing an attenuating medium between the source of ionising radiation and
the worker. The shield then decreases the amount of radiation that would ordinarily reach the worker.
The type and amount of shielding required depends on the type and energy of radiation emitted and its
intensity.
If shielding is to work effectively it must be properly designed and made from materials of the
appropriate density. Dense (high atomic number) materials (e.g. lead and depleted uranium) make the
most effective shields for highly penetrating radiation such as gamma radiation. For lesser penetrating
radiation such as beta particles low atomic number materials can be used (e.g. perspex or aluminium).
The most efficient shield is one that has been properly designed for the job, for example:








the shield may also serve as structural support
heavy lead shielding itself may need to be structurally supported, for example, by a heavy
steel frame
lead glass windows may be required for transparency
shielding should contain no gaps, hence it should be made of one-piece construction or from
interlocking blocks
shield design must take into account secondary radiation problems (bremsstrahlung) from
high energy beta radiation
neutrons are effectively shielded by materials containing large quantities of hydrogen, such as
polyethylene
the quality of the shield should be examined from all directions, including the top and bottom
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ensure there are ways to view operations behind a non-transparent shield, such as a periscope
or a leaded glass port
shield design must take into account any new hazards being introduced, such as awkward
positions required by the operator to reach operations behind the shield.

Radioactive substances should be stored in secure and adequately shielded containment when not in
use.

11. Unsealed Source Contamination
Contamination is the result of accidental release of radioactive material. A measure of contamination
is made from the number of counts per second (cps) recorded by a contamination monitor appropriate
to detect the specific isotope.
The exact relationship between cps and activity depends on the isotope being measured. It is
recommended that all contamination monitors be calibrated for each isotope being used in the
laboratory. In most instances this can be done by holding the monitor at a known distance close to (but
not touching) a filter paper which has a known quantity of the isotope absorbed onto it.
For some isotopes it may be necessary to conduct a wipe test (smear test) to assess contamination and
levels of contamination. This consists of wiping a known area of the bench with a filter paper (with
known area) and monitoring the filter paper.
While it may be acceptable to continue working with contamination under the Derived Working
Levels (DWL) below, loosely attached radioactive material on the bench top and floor must be
decontaminated immediately as contamination may spread if it is left without further treatment.
If firmly attached activity exceeding the DWL is detected on the bench top or floor, then specific
decontamination solvents should be used with active wet abrasion. Depending on the chemical form
of the contaminant and the nature of the surface, decontamination can be achieved with solutions of
detergent, ammonium citrate, dilute hydrochloric acid or kerosene. To avoid spreading contamination
further, always wipe from the outside towards the centre.
If decontamination is unsuccessful, the area of contamination should not be used until the isotope has
sufficiently decayed. If the isotope is long-lived and its permanent presence is intolerable, the affected
area should either be removed or covered with a shielding material such as lead or concrete.
Cleaning procedures which may result in the release of gaseous radioactive material must not be used
because of the inhalation hazard.

Working Surfaces
Poly-ethylene sheet or plastic-backed absorbent bench cover minimises the effect of accidental spillage
of active material. Porous surfaces (such as an untreated wooden bench) are not suitable for radiation
work.
Any spilt material must be removed immediately it occurs. Failure to do this may result in further
incidents. Tissues used for the clean-up should be held in sponge forceps to avoid contamination of
the hands and must be placed in the radioactive-waste bin.
All radioactive manipulations should be carried out inside secondary containment such as stainlesssteel or plastic trays. The use of “Benchkote” or similar surface protector is recommended. This liner
should be discarded as radioactive waste at the end of each experiment.
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11.1.1.

Derived Working Levels (DWL) for Surface Contamination

Contamination of laboratory surfaces or workers with radionuclides must always be kept at ALARA
levels, however low levels may be deemed to be acceptable. AS 2243.4:1998 Safety in Laboratories –
Ionising Radiation establishes DWLs (maximum acceptable levels) for radioactive contamination on
surfaces in table C4, reproduced below:
Radio-toxicity Group

Maximum levels within
laboratory

Maximum level on skin or
items leaving the laboratory

Bq/cm2

Bq/cm2

Group 1
Group 2
Group 3a

0.1
1
10

0.01
0.1
1

Group 3b
Group 4

100
1000

10
100

Note: This table must not be used without reviewing its context in AS 2243.4:1998 Safety in Laboratories – Ionising Radiation.

11.1.2.

Contaminated Apparatus

A medium level laboratory must have a complete and exclusive set of apparatus always kept there.
Disposable plastic apparatus is strongly recommended (if its use is practicable) as carrier-free isotopes
are very likely to become strongly adsorbed on to glassware. It is most important that disposable
apparatus is washed thoroughly before it is placed in the radioactive-waste bin.
Contaminated glassware should be immediately washed in water and then totally immersed in an
appropriate laboratory detergent solution as dried radioactive material is more difficult to remove. Care
should be taken to ensure that radioactive material is not accumulated in the cleaning fluid.
Before being put away each article should be tested to ensure the contamination has been removed. It
should be remembered that an external monitor may not detect contamination inside the glassware. If
contamination is still present, the apparatus must be re-cleaned. Immersion in a solution of carrier (the
inactive form of the radioactive compound being removed) may be of value.
If the contamination is unable to be removed and the isotope is short-lived, arrangements should be
made with the Local RSS for suitable storage until an acceptable radiation level is reached. This may
be in a container of suitable composition, with a permanent label such as:
RADIOACTIVE APPARATUS - DO NOT REMOVE BEFORE DATE ON LABEL

Each article placed in the container should be clearly labelled with the date of contamination, the
isotope and the date on which the radioactivity will have decayed to a safe level.

Evaporation of Radioactive Solutions
Extra precautions should be taken when heating a radioactive solution. Widespread contamination is
caused by fine invisible spray from a liquid which is being heated, and the spread of contamination is
much greater if the solution is boiled.
If heating is necessary, use a container with an efficient seal or place inside a second sealed container.
The solution should be placed in a closed system fitted with a condenser or in a rotary vacuum
evaporator. If time permits, freeze-drying may be the best method for concentrating a radioactive
solution.
Evaporation in an open system must be done in a fume cupboard and should be conducted at the
lowest possible temperature on a water bath fitted with ceramic rings for easy decontamination. Infrared heating from above is preferable as a means of reducing the spread of contamination during
evaporation.
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Personal Protective Equipment
The minimum PPE required when working with unsealed sources is:






fully enclosed shoes
long pants
lab coat
gloves
eye protection

Other PPE may be required dependant on specific operations within the laboratory.
When selecting appropriate PPE, the nature of the hazard, the required degree of protection and the
ease with which the equipment may be used should be considered. It should be properly selected for
the task, readily available, clean and well maintained in line with the University Personal Protective
Equipment Guidelines.

11.3.1.

Eye Protection

Damage to eyes can result from irradiations, flying particles, dusts, gases, aerosols, or splashing of
chemicals. The lens of the eye is susceptible to damage by radiation. The temptation to look into the
open neck of a vessel containing a radioactive substance must be resisted. If it is essential to see into
the vessel a mirror should be used and the illumination increased.
The risks associated with a particular task should be evaluated and appropriate eye protection such as
safety spectacles, goggles or face-shield selected:





safety spectacles - Protective glasses are useful for general purpose protection for the eye
from radiation contamination, impact, some dust and some chemical hazards. They will
protect from some chemical splash hazards if they have an eyebrow ridge and are close
fitting. They will not protect against mists, vapours, aerosols, severe dusts and splash
hazards, and they do not protect the face.
goggles - Goggles are very good protection from radiation contamination, impact, dusts,
mists, vapours, aerosols and all splash hazards.
face shield - A face shield is very good protection for the face and eyes from radiation
contamination, splash and impact hazards. They do not protect from dusts, mists, vapours
and aerosols.

Eye protection should be selected and used in accordance with AS/NZS 1336:2014 Eye and face
protection – Guidelines and AS/NZS 1337 Personal eye protection series.

11.3.2.

Respiratory Protective Equipment (RPE)

There may be circumstances when fume cupboard facilities do not adequately control the hazard and
the risk of inhalation may pose a potential health problem. Normally this is the case during emergency
rescue or clean-up operations.
Hazards that may be encountered should be assessed, especially in an emergency situation, and
suitable respiratory protection, such as dust masks and canister, cartridge or particulate filter
respirators or combinations of these should be available. If appropriate, self-contained breathing
apparatus (SCBA) should be available for emergency situations and located in an easily accessible area
within the building.


half face masks – These are useful for a range of short term operations such as clean-up of
spills, inspection and assessment of suspect packages. They are not for use in atmospheres
where the oxygen level is below that of normal air. The correct canister needs to be chosen
for the operation to be undertaken. These types of masks do not protect from eye hazards and
often impede the effectiveness of glasses or goggles.
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full face masks – These protect both from breathing hazards as well as giving eye protection.
The correct canister needs to be chosen for the operation to be undertaken. Larger canisters
may be available to ensure protection for longer durations. The larger canisters can reduce
head movement and visibility as well as increase the fatigue of the head and neck muscles.
SCBA - This equipment provides complete protection to all breathing hazards including low
oxygen levels. Wearers must be specifically trained and certified in use. SCBA sets are bulky
and heavy and so working in them can be more difficult. These units also take some time to
fit in an emergency.

It should be noted that facial features (such as beards, moustaches, long side-levers) and wearing
glasses may reduce the ability for the wearer to achieve a close fit and good seal and limit the
effectiveness of the breathing apparatus.
RPE should be in accordance with AS/NZS 1715:2009 Selection, use and maintenance of respiratory
protective equipment and AS/NZS 1716:2012 Respiratory protective devices.

11.3.3.

Hand Protection

The primary purpose of gloves is to prevent contamination of the skin and not to provide shielding.
Thin disposable rubber gloves which allow greater dexterity are always preferable to thicker gloves.
Double-gloving is highly recommended as it provides greater protection by ensuring that if the outer
layer of glove is penetrated or torn then there is still the second layer that will allow the replacement of
the first without the risk of contaminating the skin.
If the dose of radiation to the hands is an important factor, remote handling methods must be
employed.
Of equal importance to the wearing of gloves is the way in which they are removed. Correct technique
will ensure that the inside of the glove is not touched by the outside, nor is any part of the outside
allowed to come in contact with the bare skin. Used gloves should be disposed of properly to prevent
further contamination.
Gloves should be selected and used in accordance with AS 2161 Occupational protective gloves series.

12. Sealed Sources
A sealed source refers to radioactive material that is firmly bonded within metals or sealed in a capsule
or similar container of adequate mechanical strength so that the active material cannot be dispersed
into the environment under foreseeable conditions of use and wear. Typically, sealed sources are
double encapsulated. Sealed sources may be used in either an enclosed or open installation.
It is expected that each sealed source is checked on a regular basis. The check is examining for faults
such as cracks or chips to ensure that the sealing material maintains its integrity and that it is not
degrading.

Enclosed Installations
Permanent enclosures for any source of radiation and the materials being irradiated should be designed
so that:






no person can be within the enclosure during an irradiation
interlocks prevent persons from entering the enclosure during an irradiation
any person accidentally shut in an enclosure be able to leave by a suitable exit or be able to
immediately enter an adequately shielded refuge
an irradiation is capable of being prevented or quickly interrupted from within a large
enclosure (it should not be capable of being reset from outside the enclosure)
persons outside the enclosure are adequately protected
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during operation, the dose rate at any accessible outside surface of any large enclosure should
not, in any one hour, exceed 10uSv (if non-radiation workers have access to the outside area,
the dose should not exceed 0.5uSv)
when not in use, sealed sources should be housed, by remote control, within adequate
shielding inside the enclosure
“fail-safe" interlocks and control systems should be provided on all enclosed installations. If
electrically operated, the system should be rendered inoperative or non-hazardous in the event
of loss of electrical power

Open Installations
Open installations, because of the nature of their requirements such as the use of a portable apparatus,
cannot be provided with the same safeguards as for enclosed installations. In an open installation, the
source of ionising radiation and the materials being irradiated should be confined as far as possible
within a specific area. This area should be outlined by suitable barriers, follow the requirements of an
enclosed facility plus the following with warning signs so that:





only authorized persons have access to the area
persons outside the area are not exposed to the source of radiation
authorized persons enter the area for the minimum time needed to make essential adjustments
to the equipment
if possible, the apparatus be capable of adjustment by remote handling methods.

13. X-ray Diffraction and Fluoroscopy
RHS 9 Code of practice for protection against ionizing radiation emitted from X-ray analysis
equipment and AS 2243.4 detail safety considerations when working with ionising radiation apparatus
such as X-ray Diffraction (X-RD) and X-ray Fluoroscopy (X-RF) units.

Enclosed Apparatus













Procedures are to be established for operation and maintenance of the unit
The X-ray tube of an X-ray analysis unit is not to remain energized unless all warning lights
are operating correctly
All safety features required are implemented and are regularly serviced and maintained in
good working order
Required signs are prominently located and are maintained in a clean, intact and legible state
X-ray tubes shall not be energized while outside its protective tube housing or with an
unshielded aperture in the tube head or protective barrier
Each person who uses an X-ray analysis unit shall avoid exposing any part of the body to a
primary X-ray beam
No sample, collimator, monochromator or analysing crystal shall be changed or adjusted
while a primary X-ray beam passes through that collimator or is incident on that sample or
crystal unless the item is within a shielded enclosure and the change or adjustment is done by
remote means from outside the enclosure
Alignments or adjustments shall not be carried out visually while the X-ray tube is energized,
unless a viewing system is used which is shielded or designed to prevent exposure of the eye
or other parts of the body to the primary beam
Immediate measures shall be taken to remove potentially hazardous situations arising from Xray beams that may be emitted due to equipment defect, misalignment or any other reason
Any actual or expected case of excessive exposure is reported to the Local RSS and
University RSA.
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Partially Enclosed Apparatus
For units that do not meet the requirements of enclosed apparatus under RHS 9 then more stringent
controls and requirements are to be implemented. Partly enclosed units which incorporate fixed
shields and/or barriers shall be designed to give a clear and positive warning if the barriers or shields
are incomplete. A clear and unambiguous notice shall also be displayed on or near the unit indicating
the hazards of operating the unit while barriers or shields are incomplete.
Each partly enclosed unit shall satisfy the relevant requirements for enclosed units plus the following
additional requirements:







it shall be so constructed that it incorporates an enclosure or enclosures which partly enclose
the primary X-ray beams sufficiently to ensure that no person may inadvertently expose any
part of their body to a primary beam. The enclosure shall:
- be interlocked, or fixed so as to require the use of tools for removal.
- incorporate collimator shields
- contain appropriate shielding material or be located at a sufficient distance from the X-ray
tube that the dose of radiation at any accessible point five centimetres from the surface of
each partial enclosure shall not exceed 25Gy-1
it should be so sited that if for any reason a shutter is opened while an entrance to an
enclosure is uncovered or barriers are incomplete, the resultant primary beam is directed away
from areas that may be occupied. If such siting is not possible, beam stops or fixed shields
shall be placed to adequately protect persons in these areas from the beam
it should be sited in a separate room or cubicle in which there are no other radiation sources.
it should be so constructed that all operations are most easily and quickly carried out with all
shields in place and all interlocks in operation

Open Apparatus
Any X-ray unit that is not enclosed or partially enclosed shall be modified to meet the requirements of
RHS 9. The EPA, via the University RSA, may approve use of the unit while modifications are being
made. Approval must be sought prior to use.
If approval is granted, it will be accompanied by working rules designed to achieve the same standard
of safety as if the required modifications have been completed. These rules shall be prominently
displayed on or near the X-ray analysis unit and shall be rigorously implemented.

14. Radiation Monitoring
Monitoring for both internal and external radiation hazards is a very effective strategy to assess the
effectiveness of the radiation protection program. A workplace monitoring program should include
measurements of:





external dose rates in the work area
contamination of work services and on clothing
contamination of the air and waste water
doses received by radiation workers.

Area Monitoring
Various surveys may be performed depending on the types and quantities of radioactive materials
being used. These surveys should be documented and are in addition to the routine checks that workers
should regularly perform.
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Exposure Rate Survey

14.1.1.

This survey uses an appropriately calibrated meter to determine exposure rates for compliance with
regulatory limits. For example, all radiation storage areas are to be monitored regularly for dose rate.

Instrument and Wipe Surveys

14.1.2.

Instrument surveys use a survey instrument to locate fixed and removable contamination on surfaces,
equipment, personnel and clothing. They should be performed while working with unsealed
radioactive materials and immediately after completion of the work. This survey is used for an
immediate indication of a problem or to detect contamination prior to the wipe survey if necessary.
Surveys should also be conducted on sealed sources to ensure that the radioactive isotope is not
leaking.
Wipe surveys use a filter paper wipe to locate and quantify removable contamination on surfaces,
equipment, personnel and clothing. It is recommended that an instrument survey be performed prior to
a wipe survey to minimise the chance of inadvertently spreading the contamination and to identify the
areas requiring greater attention in wipe sampling. To document wipe surveys, results should be
recorded in Bq/cm2 and indicate the location of each of wipe.
Instrument and/or wipe surveys should be conducted at frequencies as follows:
Radio-toxicity Group
(and examples)

Instrument and/or Wipe Surveys
(based on scheduled levels)
Daily or
after use

Weekly

Monthly

1
Cf 242Cm 243Cm 231Pa 210Pb 210Po 238Pu 226Ra 227Th
228
Th 232U 233U

40kBq

4kBq

400Bq

2
Ac
Ag Ba Bi Bi 45Ca 115mCd 144Ce 36Cl 56Co
60
137
152
Co Cs Eu 154Eu 68Ge 124I 125I 131I 114mIn 192Ir 54Mn 22Na
230
Pa 212Pb 224Ra 106Ru 46Sc 90Sr 127mTe 234Th 204Tl 236U 91Y

400kBq

40kBq

4kBq

3
Ag Ar As Au Ba 7Be 206Bi 75Br 76Br 14C 47Ca
109
Cd 141Ce 38Cl 57Co 51Cr 131Cs 136Cs 64Cu 165Dy 161Er
152m
Eu 52Fe 55Fe 67Ga 153Gd 195mHg 197Hg 123I 111In 115In 190Ir
42
K 43K 85mKr 140La 177Lu 28Mg 52Mn 56Mn 99Mo 24Na 93mNb
95
Nb 147Nd 149Nd 63Ni 65Ni 185Os 191Os 32P 233Pa 203Pb 147Pm
142
Pr 143Pr 81Rb 86Rb 183Re 186Re 105Rh 220Rn 222Rn 103Ru 35S
122
Sb 47Sc 48Sc 75Se 31Si 151Sm 113Sn 121Sn 85Sr 91Sr 96Tc 97Tc
99
Tc 125mTe 127Te 231Th 200Tl 201Tl 171Tm 239U 48V 181W 135Xe
87
Y 90Y 175Yb 62Zn 65Zn

4MBq

400kBq

40kBq

4
Ar 11C 58mCo 134mCs 62Cu 68Ga 71Ge 3H 129I 113mIn 81mKr
85
Kr 13N 97Nb 59Ni 15O 191mOs 193mPt 87Rb 187Re 103mRh 73Se
147
Sm 85mSr 87mSr 96mTc 99mTc Th-nat 232Th U-nat 235U 238U
131m
Xe 91mY 69Zn 93Zr

40MBq

4kBq

400kBq

241

Am

228

111

249

110m

41

140

73

207

196

210

131

37
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Monitoring of X-ray Equipment
The user of each X-ray analysis unit shall ensure that regular radiation monitoring of the unit is carried
out to detect unintended radiation emissions and to assist in preventing such emissions. The following
requirements shall apply to such radiation monitoring:
Each of these radiation surveys shall be conducted with the X-ray tube of the analysis unit operated at
the maximum rated voltage and the maximum rated current for that voltage, and with no filtration in
the primary beams other than the inherent filtration.
Periodical radiation monitoring shall be carried out on each X-ray analysis unit that is operated on a
regular basis. The minimum frequency of monitoring for research units is as follows:
Type of Unit

Frequency of Monitoring

Enclosed

Quarterly

Partly Enclosed

Monthly

Personal Monitoring
Monitoring may be required for both internal and external exposure to radiation. At the University,
personal monitoring is routinely undertaken for all individuals who are exposed to external radiation
hazards during the course of their work or learning. Biological monitoring is undertaken as required
for suspected or actual internal exposure.
Refer to University Air and Health Monitoring Guidelines for information regarding ongoing health
monitoring requirements.

14.3.1.

Personal Monitoring Badges

The University uses thermoluminescent dosimeter (TLD) badges to monitor the external dose received
by an individual. Personal monitoring is coordinated by the WHS Unit and includes the quarterly issue
of badges. To obtain a badge the Radiation Monitoring Registration Form is to be completed and sent
to the WHS Unit via whs-admin@uow.edu.au.
Badges are usually worn at the chest or belt level. Wearing badges at belt level (under the lead apron if
wearing one) effectively measures the radiation dose received by the trunk of the body, but care must
be taken to ensure that it is not shielded by a bench or table when working with radiation. A ring badge
should be worn when handling gamma or high energy beta radiation.
To ensure that the recorded dose is valid and accurate the badge shall be:






Worn at all times when using radioactive materials or irradiating apparatus
Kept away from radiation sources when not in use and not be deliberately be exposed to
radiation
Securely stored away from radiation sources at the place of employment (i.e. not taken home,
etc)
Kept in good condition, cared for against damage, loss or contamination and not be tampered
with or removed from the holder
Kept away from high temperatures and water.

The University RSA is to be notified if badges have been damaged or lost, or if there is reason to
believe one has received an accidental high dose.
Personal radiation monitors are NOT TRANSFERABLE and should never be exchanged between
individuals.
Badges are to be returned to the WHS Unit for reading at the appropriate time. If badges are not
returned by the due date, the badge wearers’ Unit/School shall be required to reimburse the cost of the
non-return fee.
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14.3.2.

Dose Reports

The radiation doses recorded by TLDs become part of an individual’s occupational radiation dose
record. ARPANSA issues dose reports shortly after each monitoring period. The WHS Unit maintains
central records of all personal monitoring at the University and ARPANSA maintains a cumulative
dose record for all registered users. Occupationally exposed persons who are being monitored are able
to contact the WHS Unit for a detailed summary of their radiation exposure via written request to whsadmin@uow.edu.au. The results are required to be kept by the institution for a period of at least fifty
years after the last entry.

14.3.3.

Dose Limits

These guidelines apply for the purposes of assessing the dose of an occupationally exposed person:





Exposures should be taken into account when they result from:
- Operating in workplaces where the Director General (EPA) has declared that the presence
of radon gas requires remedial action
- Operating with or storing materials not usually regarded as radioactive but which the
Director General considers contain significant traces of natural radionuclides
Any exposure resulting from diagnosis or treatment should not be taken into account
Any exposure attributable to normal background levels of radiation should not be taken into
account.

The University must ensure that exposure to ionizing radiation does not exceed the limits tabled below
(as specified in Schedule 5 of the Regulation):
Application

Dose Limits
Occupationally Exposed Person1

Member of the Public2

Effective Dose

20mSv per year3,4

1 mSv in a year

Equivalent dose to:
a) Lens of the eye
b) Skin5
c) Hands and feet

20 mSv in a year3,4
500 mSv in a year
500 mSv in a year

15 mSv in a year
50 mSv in a year
No limit specified

Notes
1.
2.
3.
4.
5.

An occupationally exposed person or radiation worker refers to workers who, as a result of their employment,
may be exposed to ionising radiation.
Member of the public refers to all other persons not considered to be radiation workers.
When a female employee declares a pregnancy, the embryo or foetus shall be afforded the same level of protection
as required for members of the public.
Averaged over 5 consecutive calendar years, with the further provision that the effective dose must not exceed
50mSv in any single year.
The equivalent dose limit for the skin applies to the dose averaged over any 1 square centimetre of skin,
regardless of the total area exposed.

The University RSA is required to review the data provided in ARPANSA Dose Reports to assess
whether there have been any high doses of radiation. In a laboratory situation, it is very rare for
workers who are practicing good personal hygiene and adopting safe work practices to exceed the
20mSv per year limit. The University RSA will confidentially notify occupationally exposed persons
of their monitoring result when they record a dose of:



Greater than 0.25mSv for any reporting period
Greater than 1.0mSv for the previous 12 month period.

Results will be discussed to determine if any necessary action needs to be taken, which may include
short-term discontinuation of the use of radiation.
ARPANSA are to be informed of any reasons that can be attributed to high dosages reported for any
persons.
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14.3.4.

Biological Monitoring

Biological monitoring is required when a person has received, or is suspected of receiving, an internal
dose of radiation. The main cause of internal exposure is poor hygiene which can result in ingestion of
contamination.
The type of biological monitoring conducted is determined by the nuclide and can range from
sequential urine samples to surgical biopsy. Biological monitoring needs to be conducted by a medical
specialist or by a specialist supervised by a health physicist who is familiar with the procedures.
Monitoring can only occur when the isotope, its level and its site of contamination has been
determined.
If there is any suspicion of internal contamination, the University RSA must be contacted as soon as
possible to ensure the required monitoring is undertaken immediately.

15. Radioactive Waste
The laboratory should contain separate solid waste bins for contaminated (radioactive) waste and for
general (non-radioactive) waste. The contaminated waste bin must be clearly labelled and must be of a
suitable shielding material (or, in the case of lead shielding, set inside a suitable shielding material).
Disposal of contaminated waste is the responsibility of the radiation workers.
Radioactive waste is to be disposed in accordance with the University Radioactive Waste Disposal
Guidelines.

16. Inspection of Designated Radiation Areas
Inspections should include a visual check of the areas to ensure appropriate warning signs, labels,
alarms, notices and procedures are being used. The inspection of areas that use or store radioactive
substances or irradiating apparatus should be performed in line with the University Workplace Safety
Inspection Guidelines.
When working in a radioactive material laboratory, the following items should be assessed and
maintained using the University Laboratory Inspection Checklist:







the use of appropriate signage and placards including the Designated Radiation Area Sign
appropriate radioactive waste containers are being used and that containers are labelled
correctly
ensure that radioactive waste is being disposed of appropriately
ensure that food and drink is not prepared, consumed or stored in the laboratory or designated
radiation areas
ensure that appropriate ALARA principles are being applied
ensure that workplace monitoring is being conducted.

A current inventory containing the following information is to be attached to the facility:
Date

Isotope

Activity (Bq)

Volume

Details of labelled material

Licensee
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17. Emergency Management
Refer to the relevant University Campus Emergency Response Procedures and Incident Management
and Reporting Guidelines.

Radiation Accidents
Part 4, Division 5 of the Regulation outlines requirements in the case of a radiation accident. Clause 37
states that “a radiation accident is to be treated as having occurred if there is an occurrence that
involves the unplanned or unexpected emission of radiation (including spillage or leakage of a
radioactive substance or damage to radiation apparatus) and that is of such a nature or extent that it
is likely:
(a) that one or more persons have, or could have, received an effective dose of radiation equal to
or in excess of:
(i) 5 millisieverts, in the case of an occupationally exposed person, or
(ii) 1 millisievert, in any other case, or
(b) that the premises or the environment may have become contaminated within the meaning of
section 21 of the Act.”
The University must report radiation accidents to the EPA within 48 hours of becoming aware. The
WHS Unit will action this notification with the Radiation Accident Notification Form.
To ensure there is no delay in notification, all accidents involving regulated material or
radiation apparatus must be reported immediately to the WHS Unit on ext 3931.
The following information is to be recorded, in line with clause 39:
(a) “particulars of the accident indicating, as far as is possible, the place where it occurred
and the period during which emission of radiation was uncontrolled,
(b) the name of any occupationally exposed person or other person who was there during
that period,
(c) an estimate of the radiation dose to which any person may have been exposed,
(d) details and results of any medical examinations undertaken as a result of the accident,
(e) particulars of the area over which any radioactive substances may have been dispersed,
(f) particulars of any steps taken to rectify the accident,
(g) the time at which the accident was reported to the employer,
(h) the probable cause of the accident,
(i) particulars of any investigations conducted into the accident, together with the results
of the investigations,
(j) particulars of any steps taken to reduce the risk of a similar accident occurring in the
future.”
Recording of incident details via the SafetyNet online reporting system should be completed as soon as
practicable, ensuring that the above details are included.

Basic First Aid
In the case of an accident involving radioactive material, it is important that the first aider protect
themselves and others from also becoming contaminated. All material used in decontamination or
treatment of an injury must be collected and treated as radioactive waste once first aid has been
completed.
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As well as treating for other injuries in the order of severity, the following simple first aid instructions
may be found useful to deal with contamination whilst waiting for appropriate medical attention:








radioactive material in the eyes or nose (solid or liquid):
- irrigate with saline (0.9% common salt solution)
- if this solution is not available, use tap water
- care must be taken to avoid swallowing contaminated material.
radioactive material on skin”
- brush lightly with soap and tepid water (to prevent opening of pores of skin to
contaminant)
- if this fails, a paste of fuller’s earth, bentonite, or Kaolin may be applied and subsequently
washed off with soap and water
- if this fails, try EDTA solution (a chelating agent) with gentle sponging or rubbing to
ensure that the skin is not broken
- as a last resort, immerse the hands or swab affected skin in saturated potassium
permanganate solution, rinse in water and remove stain with 5 per cent solution of sodium
bisulphate.
radioactive material on mouth:
- wash out with hydrogen peroxide solution (1 tablespoon full of 10 volume hydrogen
peroxide to a tumbler of water) several times.
contamination of a wound:
- wash under a tap with copious quantities of water and encourage bleeding
- if the wound is on the face take care not to contaminate the eyes, mouth, or nostrils
- wash the wound with soap and water and apply disinfectant and first aid dressing.

Note: All items mentioned above should be stocked in the area’s first aid kit.

18. Radiation Signs and Labels
It is a legislated requirement that the appropriate warning and identification signs are used outside any
area with radiation hazards. The trefoil symbol denotes some form of ionising radiation hazard:

Radiation warning signs and labels, must conform to AS/NZS 1319 Safety signs for the occupational
environment, and AS/NZS 2342 Development, testing and implementation of information and safety
symbols and symbolic signs. These dictate that colours for radiation warning signs and labels must be:



background: yellow
marking and trefoil: black

Appropriate signs shall be placed at the entryway to premises containing radiation hazards, including
storage and waste facilities (which will also display an inventory). The area of the bench that is used
for radioisotope work should be outlined with radiation warning tape (used to hold down the surface
protector).
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Laboratory Signs
The University has developed the Designated Radiation Area (DRA) Sign, which includes the trefoil,
for use at the entryway to premises containing radiation hazards. These should be the first sign that a
visitor sees before they enter and may also be placed at other relevant locations within the premises.
Other safety and laboratory safety signage requirements can be seen in the University Laboratory
Safety Guidelines.

Examples of Warning Signs and Labels

For posting in the area adjacent to
portable density/moisture gauge when in use
(55 x 22cm minimum size)
For posting on all equipment
(other than glassware)

For attachment to a portable density/moisture
gauge containing a radioactive source.
NOTE: The information included on this label
should reflect the gauge’s use (e.g. Density only,
moisture only (version depicted in image) or
combination) and its total radioactive contents
(e.g. caesium only, 241Am/Be only or both)
NOTE: the lower part of this label may be
unpainted metal with black lettering
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19. Radiation Laboratory/Facility Access and Security
RPS 11 sets out the security requirements to be implemented by persons dealing with a sealed
radioactive source in order to decrease the likelihood of the unauthorised access to or acquisition of the
radioactive source by persons with malicious intent.

Access
No person, other than those specifically authorised, have access to any premises that uses or stores a
radioactive substance. Visitors are to be accompanied if there is a need to enter the facility. Students
and employees do not automatically have access rights to radiation facilities.
Cleaning of a radiation facility is to be undertaken by workers employed to work in the facility (i.e.
classified occupationally exposed persons).
Cleaning staff are only allowed to clean floors of low level (and some medium level) classified
premises after they have received instruction and information from the laboratory supervisor on the
hazards in the facility and the restrictions surrounding their duties.
Maintenance workers are not allowed into the facility until they have received instruction and
information from the laboratory supervisor indicating that the facility has been monitored and it is safe
for the general public (i.e. the maintenance workers) to enter the facility and do only the work that is
required.

Security
Sealed radioactive sources may be categorised as “security enhanced sources”, determined in
accordance with Schedule B of RPS 11. Specific threats to the security of categorised sources are to be
identified and assessed following Schedule C of RPS 11.
Physical security measures (being tangible barriers intended to deter and delay unauthorised access to
a source) are to be implemented appropriate with the risk. Lock and key security may be appropriate
for low threat levels, increasing to immovable safe like structures with very limited access to the
key/combination for high or extreme threat levels. Schedule D of RPS 11 outlines procedural and
administrative security requirements.

20. Legislation
In NSW, the main legislative implement pertaining to radiation includes the following:



NSW Radiation Control Act 1990
NSW Radiation Control Regulations 2013.

It is through these instruments that licensing, registration, accreditation of experts, safety, inspections,
and infringement prosecution are performed.
Some aspects of radiation are regulated by other legislation, including:




Waste disposal:
- NSW Waste Avoidance and Resource Recovery Act 2001
- NSW Protection of the Environment Operations Act 1997
- NSW Environmentally Hazardous Chemicals Act 1985
- Federal AQIS Requirements.
Transport:
- NSW Dangerous Goods (Road and Rail Transport) Act 2008
- RPS C-2 Code for the Safe Transport of Radioactive Material (2019).
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21. Program Evaluation
In order to ensure that these guidelines continue to be effective and applicable to the University, the
program will be regularly reviewed by the WHS Unit and Facilities Management Division.
Conditions which might warrant a review of the guidelines on a more frequent basis would include:







unauthorised entries
identification of a hazard not covered in a permit
an injury or near miss resulting from a confined space entry
detection of a condition prohibited by permit
a change in the use/configuration of a confined space or introductions of new confined spaces
employee, safety committee or contractor concern.

Following completion of any review, the program will be revised / updated in order to correct any
deficiencies before further entries are authorised. Any changes to the program will be communicated
to all affected employees.

22. Related Documentation













Air and Health Monitoring Guidelines
Radiation Project Approval Form
Radiation Licence Exemption Form
Radiation Monitoring Registration Form
Regulated Material & Premises Inventory Form
Designated Radiation Area Sign
Radioactive Waste Disposal Guidelines and Radiation Waste Disposal Identification Label
Collection of Certificate/Licence Information Procedure
WHS Training Guidelines
Workplace Safety Inspection Guidelines
Development of Safe Work Procedures Guidelines
Emergency Management Procedures

23. Referenced Documentation
Legislation










NSW WHS Act 2011
NSW WHS Regulation 2017
NSW Radiation Control Act 1990
NSW Radiation Control Regulation 2013
NSW Protection of the Environment Operations Act 1997
NSW Protection of the Environment Operations (Waste) Regulation 2014
NSW Waste Avoidance and Resource Recovery Act 2001
NSW Environmentally Hazardous Chemicals Act 1985
NSW Dangerous Goods (Road and Rail Transport) Act 2008
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EPA Guidelines






NSW Radiation Series No. 5 - Recommendations for radiation safety officers and radiation
safety committees
Radiation Guideline 1 - Monitoring devices
Radiation Guideline 2 - Preparation of radiation safety manuals
Radiation Guideline 3 - Recommendations for minimum standards and safety requirements
for fixed radiation gauges (sealed source devices)
Waste Classification Guidelines

ARPANSA Publications














RPS F-1 Fundamentals for Protection Against Ionising Radiation (2014)
RPS C-2 Code for the Safe Transport of Radioactive Material (2019)
RPS G-3 Guide for Radiation Protection in Emergency Exposure Situations (2019)
RPS C-4 Code of Radiation Protection Requirements for Industrial Radiography (2018)
RPS 5 Code of Practice and Safety Guide for Portable Density/Moisture Gauges Containing
Radioactive Sources (2004)
RPS C-6 Code for Disposal of Radioactive Waste by the User (2018)
RHS 9 Code of practice for protection against ionizing radiation emitted from X-ray analysis
equipment (1984)
RPS 11 Code of Practice for the Security of Radioactive Sources (2019)
RPS 13 Code of Practice and Safety Guide for Safe Use of Fixed Radiation Gauges (2007)
RPS 20 Safety Guide for Classification of Radioactive Waste (2010)
RHS 21 Revised statement on cabinet X-ray equipment for examination of letters, packages,
baggage, freight and other articles for security, quality control and other purposes (1987)
RHS 22 Statement on enclosed X-ray equipment for special applications (1987) Statement on
enclosed X-ray equipment for special applications (1987)
RHS 24 Code of practice for the design and safe operation of non-medical irradiation
facilities (1988)

Australian Standards





AS/NZS 2982:2010 Laboratory Design and Construction
AS/NZS 2243.1:2005 Safety in laboratories - Planning and operational aspects
AS/NZS 2243.4:2018 Safety in Laboratories - Ionising radiations
AS/NZS 2243.5:2004 Safety in Laboratories - Non-ionising radiations – Electromagnetic,
sound and ultrasound

International Guidance





International Atomic Energy Agency (IAEA)
- RS-G-1.1 Occupational Radiation Protection 1999
- GSR Part 3 Radiation Protection and Safety of Radiation Sources: International Basic
Safety Standards (2014)
International Commission on Radiological Protection (ICRP)
2007 Recommendations of the International Commission on Radiological Protection
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Cember, H., “Introduction to Health Physics” 3rd Edition. McGraw-Hill. New York. 1996
GE Nuclear Energy. “Nuclides and Isotopes – Chart of the Nuclides”. Fifteenth Edition. GE
San Jose, USA. 1996
Haski, R., Cardilini, G, & Bartolo, W.C.F. “Laboratory Safety Manual”. CCH Publishing,
Sydney, Australia. 1992
Higson, D.J., “Are there risks from low level radiation?” Radiation Protection in Australasia
Vol 19, No. 1, pp.20-25, 2002
Martin, A., and Harbison, S. “An Introduction to Radiation Protection” 4th Edition. Chapman
and Hall, London. 1996
Turner, J. E., “Atoms, Radiation and Radiation Protection”. John Wiley, New York. 1995
Wrixon, A.D., Barraclough, I., and Clark, M.J., “Radiation, people and the environment”.
IAEA, Vienna, 2004
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