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�6.1	International Commission on Radiological Protection



	The world wide responsibility for providing guidance in matters of radiation safety has been assumed by the International Commission on Radiological Protection (ICRP).  This organization was established in 1928 by the Second International Congress of Radiology as the International X-ray and Radium Protection Commission.  At that time and for many years afterward, its main concern was with the safety aspects of medical radiology.  Its interests in radiation protection expanded with the widespread use of radiation outside the sphere of medicine, and in 1950 its name was changed to the ICRP in order to more accurately describe its area of interest.  Most of the national legislation relating to exposure to radiation is based on the recommendations of the ICRP.





6.2	International Atomic Energy Agency



	The International Atomic Energy Agency (IAEA), a specialized agency of the United Nations that was organized in 1956 in order to promote the peaceful uses of nuclear energy, is concerned with the practical application of the ICRP recommendations.  Under its Statute the IAEA is empowered to provide for the applications of standards of safety for protection against radiation to its own operations and to operations making use of assistance provided by it or with which it is otherwise directly associated.  To this end authorities receiving such assistance are required to observe relevant health and safety measures prescribed by the IAEA.  The health and safety measures prescribed by the IAEA are published according to subject in the IAEA Safety Series.





6.3	International Labour Organization



	The International Labour Organization (ILO), which was founded in 1919 and then became part of the League of Nations, survived the demise of the league to become the first of the specialized agencies of the United Nations.  Its concern generally is with the social problems of labor.  Included in its work is the specification of international labor standards which deal with the health and safety of workers.  These specifications are set forth in the Model Code of Safety Regulations for Industrial Establishments for the Guidance of Governments and Industries, in the recommendations of expert committees, and in technical manuals.  In regard to radiation, the model code has been amended to incorporate those recommendations of the ICRP that are pertinent to control of occupational radiation hazards, and several manuals dealing with protection of workers against radiation hazards have been published.

�

6.4	National Health and Medical Research Council



	In Australia, the National Health and Medical Research Council (NH&MRC) sets national radiation protection standards based on ICRP recommendations.





6.5	Victorian regulations



	These standards are taken up in the radiation protection legislation of the States and Territories either under Health Acts, or Radioactive Substances Acts or Radiation Control Acts and their respective Regulations.



	The individual State laws differ in some respects.  The relevant legislation in Victoria is:

			Health Act 1958

			Health (Radiation Safety) Regulations 1994



	Information on the requirements of relevant legislation with respect to the control of radioactive substances and/or ionising radiation may be obtained from the following authorities;





Commonwealth					   Victoria



The Director					Chief Radiation Officer

Australian Radiation Laboratory		Radiation Safety Section

Lower Plenty Road				Health and Community Services		

Yallambie Vic 3085				555 Collins Street

						Melbourne Vic 3000





6.6	Philosophy of radiation protection



	Engineering control of the environment by industrial hygienists and by public health personnel is usually based, in the case of deterministic effects, on the concept of a threshold dose.  if the threshold dose of a toxic substance is not exceeded, then it is assumed that the normally operating physiological mechanisms can cope with the biological insult from that substance.  This threshold is usually determined from a combination of experimental animal data and clinical human data.  It is then reduced by an appropriate factor of safety, which leads to the Maximum Allowable Concentration (MAC) for the substance.  The MAC is then used as the criterion of safety in environmental control.  





�	The MAC was defined by the International Association on Occupational Health in 1959 as follows:  "The term maximum allowable concentration for any substance shall mean that average concentration in air which causes no signs or symptoms of illness of physical impairment in all but hypersensitive workers during their working day on a continuing basis, as judged by the most sensitive internationally accepted tests."



	A different philosophy underlies the control of environmentally based agents, such as ionizing radiation and radioactive isotopes, that lead to increased probability of cancer and hereditary effects.  Molecular biologists have found the existence of intra-cellular mechanisms for the repair of damaged DNA in bacteria, and geneticists have observed a dose rate dependence of radiogenic mutagenesis (both these observations imply the existence of a threshold for stochastic effects).  It is assumed, for the purpose of setting safety standards for radiation as well as for chemical carcinogens and mutagens, that there is no threshold dose for stochastic effects.  The dose response curves for carcinogenesis and for curves for the various stochastic effects are obtained by extrapolation to low doses and to zero dose of the results of high doses.



	Furthermore, it is assumed that the effects are independent of the dose rate, and that only the total dose is of biological significance.  Since this means that every increment of dose, no matter how small, increases the risk of an adverse effect by a proportional increment, the basis for control of man made radiation is the limitation of the radiation dose to a level that is compatible with the benefit from the use of radiation.



	The system of dose limitation recommended by the ICRP is founded on three basic tenets stated in its Publication 26:



1.	No practice involving radiation exposure should be adopted unless its introduction produces a net benefit



2.	In addition, all exposures should be kept as low as is reasonably achievable (ALARA), economic and social factors being taken into account (ALARA).



3.	The dose equivalent to individuals shall not exceed the limits recommended for the appropriate circumstances by the ICRP.



	It should be emphasised that point number 2 above urges that actual operational dose limits for any activity involving radiation be more restrictive than the maximum recommended dose limit.  This means that processes, equipment (such as shielding, ventilation, etc.), and other operational factors be designed so that workers do not exceed the operational dose limit.  This operating philosophy is the ALARA concept.  Since economic and social factors must be considered in implementing ALARA, it is clear that widely differing interpretations can be made by equally competent authorities on what ALARA means.



�6.7	Basic radiation safety criteria



6.7.1	Dose limits



	For purposes of radiation safety standards, the ICRP recognizes three categories of exposure:



1.	Occupational exposure to adults who are exposed to ionizing radiation in the course of their work.  Persons in this category may be called radiation workers.  This category contains two subgroups: (a) pregnant women and (b) all other radiation workers.



2.	Members of the general public.  This category is considered on two levels: (a) individual members of the public and (b) population groups.



3.	Medical exposure.  This category deals with the intentional exposure of patients for diagnostic and therapeutic purposes by technically qualified medical and paramedical personnel.  It does not include exposure to the personnel involved in the administration of radiation to patients.



	The ICRP have stipulated the following dose limits in ICRP 60.  They apply to radiation workers for the purposes of occupational exposure only.  At the time of writing, the limits were not formally written into legislation in Victoria, however they had been adopted by the Health Department of Victoria (now Health and Community Services) and the RPO.



	Table 6.1  Currently applicable dose limits.



�PRIVATE ��	Dose Limit����	Application�	Occupational�	Public��	Effective dose







	Annual equivalent dose in:

	-	the lens of

	-	the eye

	-	the skin

	-	the hands and feet�	20 mSv per year averaged over discrete periods of 5 years







	-	150 mSv

	-	500 mSv

	-	500 mSv

	-	500 mSv

�	1 mSv in a year













	-	15 mSv





	-	50 mSv��



	A supplementary limit applies to protect the unborn child.  Once pregnancy has been declared an equivalent dose limit of 2 mSv is applied to the women's abdomen for the remainder of the pregnancy.



	In addition, the RPO has imposed action liimits on external radiation exposures to university personnel.  The action limits are set at 10% of each ICRP dose limit.



	Any exposure above the action limit must be followed up by the RPO in association with the RSO or deputy RSO and the individual concerned.  The RPO will initiate the investigation.



	Note that there are other dose limits for internal exposure, surface contamination and air contamination.



6.7.2	Licenses



·	Licensing of individuals



	Dedicated operator licences are required for individual persons who are practicing as a radiologist, diagnostic medical radiographer, radiation ontologist, medical therapy radiographer, nuclear medicine specialist, nuclear medicine technologist, general practitioner, dentist, chiropractor, dermatologist, ophthalmologist, other medical specialist, paramedic (for the purposes of undertaking limited radiographic procedures), person who tests radiation safety of ionising radiation apparatus and sealed radio-active sources, serviceman of ionising radiation apparatus, principal researcher of medical or scientific research that involves administering radiation to humans, veterinary surgeon or a person who carries out industrial radiography.



·	Licensing by type of ionising radiation source



	An organisation or an individual may be licensed in respect of:



-	unsealed sources; and/or

-	research involving human volunteers.



	Monash University (represented by the RPO) holds licences for:



-	unsealed radioactive sources (licence no. 333500774 - MMS, Alfred);

-	unsealed radioactive sources (licence no. 333500769 - Box Hill);

-	unsealed radioactive sources (licence no. 3335005522 - Caulfield Campus);

-	unsealed radioactive sources (licence no. 333500057 - Clayton Campus);

-	unsealed radioactive sources (licence no. 333500772 - Gippsland Campus);

-	unsealed radioactive sources (licence no. ......... - MMC, Clayton);

-	unsealed radioactive sources (licence no. ......... - Parkville Campus); and

-	research involving human volunteers (licence no. 333600177).



	Monash University licences are administered through the OHS Branch and the fees are paid from central funds.  The University is required to stipulate all the types of sources and quantity of radiation that it will be holding under each of the licence categories.  The conditions given for the license are only valid for as long as this information is correct.  Consequently it is imperative that people who are obtaining new sealed sources, irradiating apparatus, or unsealed sources, or are increasing their stocks of unsealed sources, furnish the OHS Branch with full details prior to purchase, in order that the licences may be kept up to date.  Each sealed sources apparatus, sealed source and irradiating apparatus is required to be separately registered.  See Section 6.7.3.



·	Exemptions from licensing requirements



	The following are examples in which the user may be exempt from requiring a license:



a)	Radioactive substances in the form in which they occur in nature, without preparation intended to increase the concentration of the radioactive nuclide.



	Examples:	K-40 in the proportion in which it occurs in natural potassium

			Uranium-bearing or thorium-bearing minerals

			Spring water with a natural content of radionuclides





b)	Radioactive substances with total activities within the relevant toxicity group below the following values ("exemption limits"):



�PRIVATE ��  Toxicity group�1�2�3�4��  Exemption limit, kBq

�3.7�37�370�3700��



	If repeated new acquisitions are made to replace losses due to radioactive decay or as waste, the annually acquired activity shall not exceed 10 times the exemption limits specified above.



c)	Substances with an activity concentration (specific activity) less than 74 Bq/g, regardless of the total activity,



d)	Sealed sources the dose rate of beta, gamma or neutron radiation from which is less than 100 mSv/h close to the surface and which contain a maximum of 37 kBq of radionuclides groups 1 and 2 or 3700 kBq of groups 3 and 4.



6.7.3	Registrations



	Individual ionising radiation sources of any of the following types must be registered.  



-	Irradiating apparatus

-	Sealed source apparatus

-	Sealed sources



	Monash University holds registrations of ionising radiation sources of these three types.  The responsibility for undertaking registration initially, re-registration annually, re-registration after a change of ownership and paying all costs associated with these changes rests with the owner department.





6.8	Codes of practice



	In addition to State legislation a number of codes of practice relating to radiation protection exist.  Note that some relate to non-ionising radiation.  The relevant ones are listed below.



6.8.1	NH&MRC Codes of Practice



·	"Notes on medical procedure for radiation accidents and radioactive contamination". May 1968.



·	"Codes of practice for the control and safe handling os sealed radioactive sources used in industrial radiography". May 1968.



·	"Recommended radiation protection standards for individuals exposed to ionising radiation". June 1980.



·	"Code of practice for the design of laboratories using radioactive substances for medical purposes". October 1980.



·	"Code of practice for the safe use of radiation gauges". June 1982.



·	"Code of nursing practice for staff exposed to ionising radiation (1984)". June 1984.



·	"Code of practice for protection against ionising radiation emitted from X-ray analysis equipment (1984)". June 1984.



·	"Administration of ionising radiation to human subjects in medical research (1984)". October 1984.



·	"Code of practice for the safe use of soil density and moisture gauges containing radioactive sources (1984)". October 1984.



·	"Code of practice for the disposal of radioactive wastes by the user (1985)". June 1985.



·	"Code of practice for the safe handling of corpses containing radioactive materials (1984)". June 1986.



·	"Statement on enclosed X-ray equipment for special applications (1987)". November 1987.

�

·	"Code of practice for the design and safe operations of non-medical irradiation facilities (1988). June 1988.





6.8.2	Commonwealth Department of the Environment (under Nuclear Codes Act)



·	Code of Practice on Radiation Protection in Mining and Milling of Radioactive Ores 1987.



·	Code of Practice on the Safe transport of Radioactive Materials 1985.



·	Radioactive Waste Management (Mining and Milling) Code 1982



6.8.3	Standards Association of Australia



·	Australian Standard 2243.4 - 1994;  Safety in Laboratories Part 4 - Ionising 	Radiation





6.9	Monash University Ionisation Radiation Policy Statement



	Monash University considers it a fundamental requirement of University that all activities involving the use of ionising radiation be carried out in accordance with the Ionising Radiation Safety Policy Statement (1/92).  The University's objective is the elimination of all conditions and incidents which could result in personal injury or excessive exposure, occupational health problems or adverse effects to university property or to the environment, within the scope of its operations and activities.



	All university staff, students and visitors have a duty to comply with the university's ionising radiation safety policies, procedures and guidelines, and to conduct their work safely with thoughtfulness and care, and without detriment to themselves, other members of staff, students, visitors or the community.  



	The University will provide, so far as is practicable, healthy and safe working conditions, establish safe working practices, provide radiation safety training, and provide information on, and control measures for, ionising radiation hazards in the workplace.



	Staff with responsibility for the management or supervision of other staff or students will be held accountable to the University for the radiation safety of people working under their direction.

�

	Monash University requires conformity with relevant Victorian Government and Commonwealth Government legislation and codes of practice, with Australian Standards, with directives from the ICRP and the NH&MRC.



	While the Chief Executive and Council have the final legal responsibility for the radiation safety at Monash University, and of Deans are responsible for ensuring that heads of budgetary units are held accountable for their performance in managing the ionising radiation description of responsibilities is detailed in the University's Ionising Radiation Safety Policy Statement.



	All deans, directors, heads of departments, branch heads and heads of other budgetary units are required to arrange for the ionising radiation safety policies and practices operating in the areas under their control to be reviewed and brought into line with the Ionising Radiation Safety Policy Statement.



	Technical work and other duties in relation to achieving a high standard of ionising radiation protection within the University, are carried out by the Radiation Protection Officer, who is a member of the Occupational Health and Safety Branch.  The RPO is the centre of expertise with respect to radiation protection as it applies to all the activities of the University with sources of ionising radiation and is equivalent to the "radiation safety officer" mentioned in the Health (Radiation Safety) Regulations.



	Radiation safety officers (RSO's) are appointed by the heads of departments, and carry out technical work and other duties in relation to achieving a high standard of ionising radiation protection within the Department.  The RSO is the centre of expertise with respect to radiation protection as it applies to all the activities of the Department with sources of ionising radiation.



	RSO's have the following responsibilities, duties and authority:



Primary Responsibilities are:



1.	Through formal training and informal discussions, advise users of ionising radiation in the department of the standard of radiation protection expected in the University and how that standard may be achieved in practice.



2.	Act as the delegate of the head of the department with respect to his or her responsibility for maintaining a high standard of radiation protection in the department.



3.	To be familiar with regulations, standards, code of practice, and the principles and practices of radiation protection applying to the use of ionising radiation in the department, and to apply that knowledge to the above two responsibilities.



4.	With the assistance of the deputy RSO, maintain the various registers, records, procedures, surveys, inspections and monitoring programs required in the department to enable it to achieve the expected standard of radiation protection practice.

�

5.	Maintain contact with the RPO.





Routine Duties are:



1.	Approve purchases of sources and control the level of stock of radioactive substances.



2.	Ensure that registration of existing sources of ionising radiation is kept up to date and that users are fully informed of any conditions of the registration.



3.	Supervise waste disposal within the department, including packaging and transport to one of the designated radioactive waste stores.



4.	Supervise, assess and review procedures for work with ionising radiation.



5.	Review radiation protection aspects of new research projects and the proposed procedures for the conduct of the projects with researchers, and where appropriate the RPO.



6.	Carry out, document and, where necessary, issue reports, regarding laboratory inspections: - routine and unscheduled audits.



7.	Ensure the issue and collection of personal monitors and the distribution of results, including to the RPO.



8.	Train users and technical staff and students in radiation protection as applied to the department's activities.



9.	Provide advice on ionising radiation safety issues to the department, zone OHS committee, and users and obtain advice on unfamiliar problems from the OHS Branch.



10.	Provide the initial response to, and investigation of, accidents and emergencies and a report to the RPO following the accident or emergency.



11.	Carry out monitoring of laboratories, equipment, waste bags, and personnel.



12.	Ensure the maintenance of records of stock inventory, purchases, and disposal of radioactive substances and other records are requested by the RPO.



13.	Provide an annual report to the head of the department with a copy to the RPO.



14.	Attend an annual meeting with the RPO and the other RSO's.



15.	Provide information about the department's activities with ionising radiation to the RPO.

�

16.	Monitor the conduct of procedures involving the deliberate administration of ionising radiation to live animals.



17.	Assist with the promotion of ionising radiation safety awareness.







18.	Bring to the attention of the head of department unresolved ionising radiation safety problems.



The RSO is to have authority within the department as follows:



1.	To direct any activity involving the use of ionising radiation in the department to stop, on the grounds of unacceptable radiation safety standards.



2.	To approve or disapprove the purchase of radioactive substances and irradiating apparatus by any member of the department.



3.	To approve or disapprove the transport of radioactive substances by members of the department between buildings on the same campus.



4.	To approve or disapprove experiments which involve the administration of ionising radiation to live animals.



5.	To approve or disapprove the carrying out of work with ionising radiation by people working alone out of normal working hours.



6.	To delegate, with the approval of the head of department, various ionising safety related matters to other designated responsible people within the department.





6.10	Radiation safety manual



	Monash University Radiation Safety Manual provides guidelines to RSO's and radiation workers and any other person who wish to learn about the safety procedures to be adopted in using ionising radiation and radioactive materials.  Every radiation worker must have studied this manual before beginning to use ionising radiations.  Copies of the manual must be available in every laboratory where ionising radiation is used.

�
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