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�12.1	Legislation and guidelines



	The transport of radioactive material by road, sea or air and the storing, packing and stowing of that material in relation to transport is currently regulated by Part 11 of the Health (Radiation Safety) Regulations 1994.  These call up the Code of Practice for the Safe Transport of Radioactive Substances 1990 (hereafter referred to as the "Australian Code").  This code is intended to be an Australia wide document in its application and is modelled on the International Atomic Energy Agencys' Regulations for the Safe Transport of Radioactive Material 1973 and the 1988 supplement (hereafter refered to as the "International Code"), which is an international document in its application.



	The RPO's advice and approval should be sought for details of the requirements for shipments outside the University.  For the purposes of transportation and other activities related to transportation the following regulations of the Health (Radiation Safety) Regulations 1994 shall apply without question:



·	61 (1) & (2), 63 (1), 64, 66 and 67.



12.2	Basic rules of transportation



	Regulations require that for transport, radioactive material must be packaged in such a way that under any conditions there will be no exposure to the public or the transporter above acceptable levels.



	Where the material to be transported is in liquid form it should be enclosed in a separate inner container that is enclosed within an outer package and is surrounded with sufficient absorbent material to ensure that if the inner container is broken in the course of transport, the material will be completely absorbed.  The capacity of the absorbing material should not be less than twice the volume of liquid to be transported.



	No one transport container is permitted to carry any more than 3.7 terabequrels of radioactivity, unless prior approval of the Health Commission has been obtained.



�

	During transport, or when stored in a place for the purpose of transport, staff responsible for the package shall ensure that it is kept in a place that is separate from living accommodation, regularly occupied working places and places to which passengers or members of the public have access.



	Packages carrying radioactive material are required to satisfy four basic safety requirements.



(a)	Adequate containment of the radioactive material.



(b)	Adequate shielding against the radiation emitted by the material.



(c)	The dissipation of the heat generated by high activity radioactive material.



(d)	Prevention of nuclear criticality when the material is fissile.



Note that (c) and (d) do not apply to the transport of small quantities of radioactive materials used in research laboratories and hospitals.





12.3	Types of packages



	The  toxicity of radionuclides varies by a factor of about 108 and so  there is clearly a need for a number of packaging standards.  Packages have therefore been divided into five  main types of packaging: Type A, Type B, low specific activity, low level solid, and exempt.



	Type A packaging is designed to withstand the normal transport conditions.  In an accident, however, it is accepted that the containment may be breached and that some of the contents may escape.  The maximum activity of each radionuclide which can be transported in a Type A package is therefore limited so that in the event of an accident, the risk to transport workers and members of the public will not be unacceptable.  Type A packaging must be capable of passing a prescribed series of tests which are intended to simulate the damage caused by driving in rain and minor mishaps that would be encountered during rough handling of packages under the normal transport conditions.  The tests include a water spray test, a free drop test, a compression test and a penetration test.   Type A packaging for liquid or gaseous materials, must be capable of passing additional tests including a 9 metre drop test.  The approval of the competent authority is not required for Type A packages unless they contain fissile material.



	Type B packaging is intended to retain adequate containment and shielding, even in the event of a severe accident such as a drop while loading, a vehicle or ship collision, derailment followed by impact with a bridge or other abutment, or an air to ground crash.  There is therefore no regulatory upper limit for the activity which can be transported in a suitably designed Type B packaging.



�

	Type B packaging must be capable of passing the Type A tests and in addition mechanical tests where a specimen is dropped onto a flat target from a height of 9 metres and then dropped onto the end of a circular metal bar from a height of one metre, followed by a thermal test where the specimen is exposed to a temperature of 800°C for 30 minutes.  A separate specimen must also be capable of passing a water immersion test where the specimen is immersed under a head of water of at least 15 metres for a period of not less than eight hours.



	Low specific activity materials are materials which are regarded as inherently safe because their specific activity is so low that it is considered inconceivable that under any circumstances arising in transport, a sufficient mass of material could be taken into the body to give rise to significant radiation dose.  Uranium and thorium ores and their concentrates are an example of low specific activity materials.  Low specific activity materials can be transported either in bulk as a full load, or in commercial packages which meet less stringent requirements than those for Type A packages.



	Low level solid radioactive materials represent an extension of the low specific activity material concept to include certain types of consignments of low and medium level radioactive wastes.  Such materials are not inherently safe and must be transported in strong industrial packaging under full load conditions.



	Exempt items consist of small quantities of radioactive materials, such as samples and radioactive components of instruments and articles which have a low potential hazard.  These items are free from most regulatory requirements.  They are the most common type of package that is received at Monash University and have the following requirements (amongst others):



-	dose rate at 10 cm < 0.1 mSvh-1

-	activity limits fractions A1 and A2

-	sturdy package

-	marked as "radioactive" internally





12.4	Transport index



	All radioactive packages are classified into three categories based on the external radiation at the surface of the package and at the distance of 1 metre from the surface.  The radiation level at a distance of 1 metre from the surface of the package is referred to as the transport index.  The three categories are as follows:



Category I :	Radiation level at surface < 5mSv h-1 

		transport index = 1

				Þ	white label

	 	

Category II:		Radiation level at surface between 5 and 500 mSv h-1, 				transport index < 1.0

				Þ	yellow label



Category III:	Radiation level at surface between 500 and 2000 mSv h-1 and transport 				index < 10

				Þ	yellow label

�

	The above surface radiation levels have been adopted on the basis of safe operating experience.  The level of 5 mSv h-1 for Category I - White packages for example was determined on the basis that an exposure of 100 mSv is the maximum that could be accepted for undeveloped photographic film.  It has been assumed that 24 hours would be the longest period for which boxes of such film would be close to packages of radioactive material during transport.  Category I - White packages can therefore be handled and transported with no requirements for segregation from persons or film.  The transport index is used to control the number of packages which can be grouped together in order to ensure that the external radiation level from a group of packages does not exceed safe levels.



	Higher external radiation levels are allowable on the external surface of a package when it is transported under full load conditions, ie. for a load from a single consignor having  the sole use of a vehicle and in respect of which all initial, intermediate and final loading and unloading is carried out in accordance with the directions of the consignor or consignee.  Similar provisions also exist for identifying freight containers with Category I - White, Category II - Yellow and Category III - Yellow labels.





12.5	Transport within the University



	The radiation protection officers consider it unnecessary to comply with all the regulations in the Code of Practice for the Safe Transport of Radioactive Substances, 1990, where radioactive sources are being carried or trolleyed around the University campus.



	The following stipulations are made in relation to such transport.



(a)	Ensure that the person carrying the source or wheeling the trolley is a radiation worker rather than someone who has had no training in ionising radiation safety i.e. someone who wears a badge.



	Exposure limits are another reason for this.



(b)	Ensure that the source is secured on the trolley or sufficiently easy to carry that it will not be dropped.



	Any item being carried should weigh no more than a few kilograms.



	Heavier items must be taken on a large trolley.



(c)	Pack the source into a good strong container and then a box.



	A mail out package for radioactive material is ideal.



	It should be sealed up.
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(d)	The outside of the box should not have a label in order to maintain security and reduce public fear.



	On the inside of the box (when opened) there must be a label or piece of paper stating the:

	-	isotope;

	-	its activity;

	-	the owner department;

	-	name of responsible person, and

	-	name and phone number of the departmental RSO and deputy RSO.



(e)	The exposure rate on the outside of the box must be no more than 5 mSvh-1 (or 50 cps on a count rate monitor).



	This will keep exposure below the member of the public dose limit provided that the box is not opened.



(f)	The most direct and least populated route must be taken and at a time that is as quiet as possible.



(g)	Sources must never be left unattended during transportation.



	If necessary 2 people should perform the transportation.



(h)	Radioactive material must not be sent in the internal mail.





12.6	Summary of requirements for transport on public roads



	Transport of radioactive sources within a vehicle (whether it be on the University campus or not), must comply with the Code of Practice for the Safe Transport of Radioactive Substance, 1990.



	No substance may be sent by courier unless the courier understands and has agreed to comply with the requirements of this Code of Practice.



	Radiation workers are  permitted to carry radioactive materials in ordinary cars provided that the requirements of the Code of Practice are met.



	In brief, these requirements are:



(a)	Choose an appropriate type of package



	-	Excepted



		°	dose rate at 10 cm < 0.1 mSvh-1

		°	activity limits fractions A1 and A2

		°	sturdy package

		°	marked as "radioactive" internally

�

	-	Type A



		°	activity limits are A1 and A2

		°	lot of demands on package

		°	the type of package must be written on the outside



(b)	Label Type A packages with the appropriate transport index.



	Transport index is based on shielding requirements and the number of packages together.



		I	(white)		TI	= 0	< 5 mSvh-1 surface

		II	(yellow)	TI	< 1	5-500 mSvh-1 surface

		III	(yellow)	TI	< 10	500-2000 mSvh-1 surface



(c)	Put appropriate labels on the outside of the package and label them with the isotope and the activity as in Figure 12.1.



	Packages other than excepted packages shall have radioactive diamond labels on them, affixed on two opposite sides.



	Packages greater than 50 kg in weight shall have their weight marked on them.



	The markings "Type A" and Type B" shall be put on Type A and Type B packages, respectively.















































Figure 12.1.  Package diamond labels.





(d)	Label road vehicle with the following diamond on the sides and rear of the vehicle.  There is no need to label in the case of excepted packages.



(e)	In the case of a Type A package a shipping document must be provided (and carried).  In brief this must include information on:



	-	consignor's name

	-	correct shipping

	-	dangerous goods class and sub class (Class 7)

	-	U N number

	-	packaging group

	-	quantity

	-	number of packages



(f)	Labelling vehicles.  



	In case of packages other than excepted packages the road vehicle shall be labelled with the label, in Figure 12.2 on the sides and rear using the following label.































Figure 12.2.  Road vehicle label





12.7	Transport by rail, sea or air



	Note that there are different documentation, labelling and packaging requirements.



	See the RPO.
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