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1 Introduction
The use of radioactive material is an important part of modern life and technology. Radioactive material is used extensively in medicine, industry, agriculture, research, consumer products and electrical power generation. Hundreds of thousands of packages containing radioactive material are consigned for transport each year in the UK.

In order to ensure the safety of people, property and the environment, national and international transport regulations have been developed for hazardous goods. They are used to control the transport of radioactive material. Stringent measures are required in these regulations to ensure adequate safety arrangements.

In the UK, emergency arrangements are required for the unlikely event of an incident involving the transport of radioactive materials. RADSAFE has established response arrangements to deal with incidents involving its member organisations packages which are transported under the RADSAFE scheme. In certain circumstances the emergency services may also request the general public to take additional actions.

As part of its responsibility under UK transport regulations RADSAFE also provides publicly available information on the basic facts about radiation. Information on the possible radiation hazards for the general public in the event of an incident involving the transport of radioactive materials is also provided.

2 RADSAFE response arrangements

RADSAFE defines three levels of response.:

Level 1 - Notification/communication service, provision of generic radiological protection advice.

Level 2 - Provision of radiological advice/support at the incident scene by the RADSAFE responder.

Level 3 - Consignment owner response and “clean up”.

RADSAFE co-ordinates levels 1 and 2.  The RADSAFE responders are provided by the member organisations.
3 Public protection actions

If you receive warning of an emergency involving the transport of radioactive material from the Police, remain calm and follow their advice, which may include:

Go indoors and stay there.

In such an emergency the best thing to do is go indoors and stay there. Do not go outside, unless you are told to do so. Keep pets indoors.

Close windows and doors.

Close all your doors and windows.

Put out or damp down fires and boilers. Shut down ventilation devices.

Switch off fans, close ventilators and put out or damp down open fires or other heating appliances (such as central heating boilers and gas fires) which draw air from outside. 

Do not use the telephone unless you urgently need help.

In an emergency, the telephone systems (mobile and land line) may be overloaded. If you must make a call, please keep it short.

Do not leave the area unless advised to do so.

You will be much safer indoors. If you have been asked to stay indoors, do not leave the area unless you are advised to. If you try to leave earlier you may block the roads and hinder the emergency services.

4 Basic facts about radiation

4.1 Atoms

Everything is made up from atoms. Each atom contains a nucleus, consisting of protons and neutrons, around which orbit electrons. 

All atoms of the same chemical element have the same number of protons.

They can, however, have different number of neutrons, when they do they are called isotopes of the element. Hydrogen, for instance, has 3 isotopes: hydrogen, deuterium and tritium.

Atoms are often identified by the name of the element and the number of protons and neutrons in the nucleus, eg, lithium-7, which has 3 protons and 4 neutrons. When described with this precision the atoms are often referred to as nuclides.

Atoms of the same or different elements combine to form molecules, eg, water (H2O).

4.2 Radioactivity and radiation

Many atoms are unstable and can spontaneously change into atoms of another element when they emit radiation. This property is called radioactivity and the change is called decay; the unstable atom is said to be a radionuclide. For instance, carbon-14 is a radionuclide that decays to nitrogen-14, a stable nuclide.

The radiations most commonly emitted by radionuclides are alpha particles, beta particles and gamma rays.

Alpha particles consist of 2 protons and 2 neutrons bound together; they are relatively heavy and have 2 positive charges.

Beta particles are electrons created by changes of neutrons into protons in the nucleus of radionuclides.

Gamma rays can be considered to be packets of energy, like light. 

X-rays are similar to Gamma rays, but of lower energy so they are less penetrating through materials.

X-rays are usually produced by bombarding a metal target with electrons in a vacuum.

4.3 Radiation and tissue

Radiation can interact with the electrons in surrounding molecules producing changes such as ionisation. Ionised water molecules change to ‘free radicals’, which are highly reactive in a chemical sense, and which can alter important molecules in tissue.

They can produce chemical changes in DNA, the basic material which controls the structure and function of the cells that make up our bodies. Radiation can also ionise DNA molecules directly.

This can lead to biological effects, including abnormal cell development, some of which may not be seen for some time after irradiation.

5 Radiation hazards for the general public

If there is no contamination (spread of radioactive material), hazards are confined to doses received through exposure to the source of radiation (think of a person walking in the sunshine or past a light bulb; when they move away from the light into the shade they are no longer exposed).  The hazard reduces quickly by increasing the distance away from the source.

With contamination, people can be exposed to radiation in the following ways; breathing in airborne radioactive materials, direct radiation from radioactive materials in the air or deposited on surfaces, ingestion of foodstuffs containing radioactive materials, and in some cases by direct absorption through skin or wounds.

When accidents involve contamination, it may be necessary to de-contaminate (remediate) the affected area.

Health Protection Agency have been commissioned by RADSAFE to review the assumptions of Issue 1 of this report and to undertake and assessment of the implications on the maximum radiation risk at the default cordon distance as a result of the request by the Ministry of Defence to transport increased amounts of radioactive materials under RADSAFE. This report details the findings of the review and the additional assessments undertaken.
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