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Introduction


Aim


This Handbook has been produced to address the need for practicable tools 
 to assist those responding to malevolent use of ionising radiation. The 
 Handbook is intended for the purpose of planning and training by 
 emergency response organisations, and subsequent use in the fi eld.


Audience


The Handbook is developed for use by emergency response organisations 
 with specifi c functions to plan, coordinate and execute mitigating actions 
 in response to incidents involving the malevolent use of ionising radiation. 


It gives guidance both for fi eld operations and for medical treatment at the 
 hospital, as well as public health response.


Although the Handbook gives specifi c instructions for actions at the scene 
 and at the hospital, any user would need to be familiar with the Handbook 
 content before responding to an actual event. The Handbook is thus not 
 intended as a quick look-up guide for fi rst responders with no prior 


knowledge or training in emergency situations involving ionising radiation. 


It can, however, be used for training of response personnel and experts in 
 radiation protection or medical treatment, and as a tool in emergency 
 exercises. 


Handbook content


The Handbook content focuses on topics specifi cally related to the 
 radiological triage, monitoring and treatment necessary to respond to a 
 malevolent act, while ensuring the appropriate protection of responding 
 personnel. The content builds on state-of-the-art procedures and 
 techniques, and on relevant international guidelines. It contains both 
 general information and detailed proposals for actions to be taken in the 
 fi eld and in the hospitals by specialised teams in radiation protection, 
 monitoring and medical treatment. This information can be found in 
 chapters E to J, which constitute the core content of the Handbook. 


Supporting information is given in the other chapters.



(11)Chapter B gives an explanation on the Handbook structure and guidance 
 on how to use it. 


It is strongly recommended that users read Chapter B carefully 
 before proceeding to Chapters E to J.


Chapter C gives a summary of possible malevolent scenarios. 


Chapter D gives general guidelines on public information and 
 communication strategies.


Chapter E describes immediate actions to be taken at the scene, including 
 monitoring to confi rm a radiation emergency, establishing zones and 
 controlling exposures of people responding to the incident and members of 
 the public.


Chapter F describes triage and monitoring for screening purposes in the 
 fi eld.


Chapter G gives information on decontamination procedures in the fi eld 
 and self-decontamination at home.


Chapter H gives advice on monitoring strategy, monitoring techniques, 
 assessment of doses, and reporting monitoring results.


Chapter I concerns the handling of contaminated casualties and transport 
 of patients to hospital.


Chapter J details actions to be taken at the hospital for proper handling of 
 patients with local radiation injuries, acute radiation syndrome or combined 
 injuries (conventional and radiation injuries). The management of 


contaminated patients is also addressed, including decorporation 
 techniques for internal contamination.


Chapter K deals with public health response and long-term follow up of 
 exposed people.


Chapter L is dedicated to international cooperation on early warning and 
 assistance. 


The annexes include supporting information on:


Required facilities and equipment;


• 


Example forms, questionnaries and information leafl ets;


• 


Allocation of roles;


• 


Interpretation of clinical signs and symptoms;


• 


Specifying a monitoring strategy for internal contamination;


• 


Later triage and monitoring, monitoring teqniques and 


• 


biodosimetry;


Action Levels;


• 


Sampling of excreta and blood;


• 


Management of internal contamination; and


• 


Assessment of internal doses.


• 


A glossary is included for explanation of relevant terminology used in the 
 Handbook. A list of acronyms and abbreviations used in the text is also 
 provided. 


The Handbook does not contain a general description of radioactivity, 
 radiation protection nor instrumentation. This information may be found in 
 many books in various languages across Europe. Nor does the Handbook 
 contain descriptions of normal emergency actions in the fi eld or at the 
 hospital as fi rst responders are already trained for such tasks. The 
 Handbook provides instructions on actions specifi cally required for 
 handling radiation incidents.


Although the focus of the Handbook is response to malevolent acts, the 
 guidelines could also be used for response to other non-site specifi c 
 incidents involving ionising radiation like orphan sources or accidents 
 involving transport of radioactive material.


National adaptation


It is envisaged that this Handbook could help create a European standard 
for response to malevolent acts involving ionising radiation. At the same 
time it is acknowledged that the European countries are diverse with 
respect to size, capacities, organisational structure, regulations, climate and 
culture. For the implementation of these guidelines, end users should 



(12)consider national feasibility, availability of resources and capabilities, as 
 well as country specifi c conditions. As a result of this, the guidelines may 
 be adapted to national conditions and regulations. Nonetheless, it is 
 anticipated that the Handbook will contribute to harmonisation across 
 Europe concerning triage, monitoring and treatment of people exposed to 
 ionising radiation following a malevolent act.


CHAPTER B 



Handbook structure and how to  use it


The structure of the Handbook is depicted in the fold-out page of the front 
 cover. It follows the timing of various actions necessary to address a 
 malevolent act, starting with defi ning the emergency zones, then triage, 
 monitoring and on-scene treatment, followed by medical treatment in 
 hospitals and long-term follow up of exposed persons. Public information 
 and communication is expected to take place throughout the response 
 phase, at various levels. The different chapters have been given a chapter 
 specifi c colour coding. The colours are refl ected in chapter titles in the 
 fold-out fi gure in the front cover to make navigation easy.


The different chapters may be used independently by the reader. Hospital 
 staff could for instance go directly to chapter J. There are, however, links 
 between different chapters for consistency. Links to other parts of the 
 Handbook are given in square brackets. Complementary information is 
 given in annexes, and these are referenced as appropriate.


Instructions vs Information panels


Chapters E to J have a specifi c lay-out. On the left hand page, introductory 
 parts are given in grey boxes followed by instructions on how to act in 
 various situations. Each instruction has a unique number, starting with the 
 chapter letter and then consecutive numbering within that chapter, e.g. E.1, 
 F.11, G.24. 


The right hand page gives supporting and additional information related to 
 the instructions. The information panels have the same number as the 
 instruction to which it refers. In some cases, the information panel relates 
 to a whole section. This is then stated explicitly. 


In chapters E to J both the sections and the instructions are given in the 
order in which the issues would be expected to arise. The necessary actions 
are thus listed chronologically and not grouped according to type of 
response team or type of incident. 



(13)Main chapter


Indicates if the 
 incident is of a covert 
 or overt nature
 Instructions on 
 left hand page


Unique 
 instruction 
 numbering
 Type of 
 incident


Response 
 team


Figure B1 (both pages). Example of the chosen structure in chapters E to J.


Additional information 
 on right hand page


Link to another 
 relevant section
 Additional information 


relating to Instruction F.11


Sub-chapter



(14)Types of incidents


The Handbook considers three types of incidents (or a combination of 
 these): 


Environmental contamination incident;


• 


Food/water contamination incident; and


• 


External irradiation incident.


• 


In those cases where the instructions are relevant only for specifi c types of 
 incidents, this is stated at the beginning of the actual instructions or at the 
 beginning of the section. If no indication of incident is given, the 


instructions are relevant for all incidents. The incidents could be of a covert 
 or overt nature. Covert means e.g. secret/hidden source or unannounced 
 contamination, while an observable source or an announced contamination 
 would be of an overt nature. 


Response teams


Various response teams are necessary to perform the different instructions 
 given in this Handbook. The proposed teams are stated in Table B1.


Table B1: Response teams


At the scene At the hospital


Tactical Incident Command (TIC) Security Personnel


First Responders  Ambulance Team


Security personnel Emergency Medical Manager


Medical Team Hospital Emergency Team


Environmental Monitoring Team Pathology Department


Radiological Triage Team Radiation Protection Offi cer
 Decontamination Team Health/Medical Physicist
 People Monitoring Team


Dose Assessment Team
 Records Team


Ambulance Team


The teams given in bold are teams specifi cally designed to respond to 
 radiological incidents, while the others are teams normally involved in any 
 incident/accident where people would need assistance at the scene or at a 


hospital. In the heading of each instruction the relevant teams for 
 performing the actions are given in brackets. A fi gure of the different 
 teams necessary at the scene of a radiological incident is given at the fold-
 out page of the back cover. The colour coding corresponds to the chapters 
 where the main tasks of these teams are described.


Further description of the roles and responsibilities of various teams is 
 given in Annex 4.


Flowcharts


The Handbook contains various fl owcharts for decision support. One 
 example is given in Figure B2. 


The rhombuses indicate that a decision has to be made, while the rectangles 
 indicate actions to be taken. Rectangles with dotted lines refer to another 
 fl owchart.


The fl owcharts presented are generic ones and might need to be adapted 
according to the real event. Example of such an adaptation related to a 
specifi c exercise scenario, is given in Information F.38b.



(15)(a) 1000 Bq/cm2 beta, gamma or 100 Bq/cm2 alpha


(b) For requirements of emergency services AND access through Security Perimeter can be 
 controlled effectively


Figure B2. Example of a fl owchart


CHAPTER C



Scenarios 



Introduction 1 


The scenarios described here are used for illustrative purposes only. They 
 are not meant to indicate the probability or possibility of any such event 
 actually occurring. Neither should it be assumed that the scenarios 
 described here are an exhaustive list of the possible incidents that could 
 occur. Predictions of what might actually happen based on the scenarios 
 considered in this handbook are at most semi-quantitative, since reality 
 differs from human imagination. The poisoning of Alexander Litvinenko 
 with 210Po in 2006 serves as an example of this, since prior to the event 
 such a scenario was not considered in emergency and response plans.



Considered scenarios 2 


The aim of malevolent acts with radioactive material is to induce a 


signifi cant economic, political and/or health effect, including psychological 
 stress. The casualties in such incidents are likely to be members of the 
 public. According to event, the number of affected people could vary from 
 a few to mass casualties (i.e. a high number of exposed and/or injured 
 people). Some scenarios could result in received doses high enough to 
 cause Acute Radiation Syndrome (ARS). For other scenarios, such 
 exposures are unlikely. Radiation injuries could also be combined with 
 conventional injuries. A number of potential scenarios for such events are 
 possible to identify. Possible scenarios include: 


Radiological Exposure Device;


• 


Radiological Dispersal Device;


• 


Attack on transport of radioactive material;


• 


Contamination of food and water supplies;


• 


Attack on nuclear installation or installation containing radioactive 


• 


material; and



(16)The two latter scenarios have not been elaborated further. An attack on a 
 nuclear installation and subsequent release of radioactive material is well 
 covered by the existing emergency plans. An attack on an installation with 
 radioactive material (e.g. sources in medicine or industry) would be covered 
 by the description of a Radiological Dispersal Device, while an attack with 
 an Improvised Nuclear Device (home made nuclear weapon) is beyond the 
 scope of this project.


Radiological Exposure Device
 2.1 


A Radiological Exposure Device (RED) is a hidden radioactive source that 
 will typically irradiate people externally. Internal contamination could 
 occur if the source is compromised either deliberately or accidentally. 


If the objective is to affect the maximum number of people the RED is 
 likely to be placed where a large number of people would be present, 
 congregate or pass by. It could be moved to different locations for this 
 purpose. An alternative would be the targeting of specifi c individuals, or 
 high-level authorities.


Radiological Dispersal Device
 2.2 


A Radiological Dispersal Device (RDD) is a device for spreading 


radioactive material to contaminate a large area and/or number of people. 


The spread of the radioactive material can be performed by an explosive, 
 also called a “dirty bomb”, but other means may also be used for 


dispersion. The event could be of a covert or overt nature. 


The effects of radiological contamination dispersed by an explosion are 
 diffi cult to predict and depend on diverse factors like environmental 
 conditions (temperature, time of day, relative humidity, wind conditions, 
 precipitation), chemical and physical form of the radioisotope (particle size, 
 etc), type and amount of explosives, local environment, etc. Calculations 
 serve at their best therefore as a semi-quantitative approximation of the 
 potential situation and resulting contamination. Reality will in all 
 probability differ from any modelled simulations.


Attack on transport of radioactive material
 2.3 


Transport of radioactive material may contain a very high amount of 
 radioactivity. An attack may have the purpose to spread the radioactive 
 material in the immediate neighbourhood of the scene or to transport the 
 material to another place where a release of the radioactive material can do 
 signifi cant harm to society. The variety of material transported means that 
 it is diffi cult to predict the consequences. The material could be used in 
 RED, RDD or to contaminate food and water supplies.


Contamination of food and water supplies
 2.4 


The contamination of food or water supplies may have a direct impact on 
 public health. The contamination can be performed in an indirect way via 
 contamination of a lower part of the food chain, like cattle food or water, or 
 more directly via contamination of human food, e.g in the food industry. 


Water can be contaminated in drinking water reservoirs or closer to the tap 
points, e.g. at the distribution points of local neighbourhoods. 



(17)CHAPTER D 



Public information and  communication strategy



Introduction 1 


The scenarios described in the previous chapter all present tremendous 
 challenges to public communication efforts. In the following section, some 
 general ideas and recommendations are presented. However, it must be 
 recognised that there exist cultural differences between countries, and 
 therefore similar means and techniques for communication may not be 
 effective in all countries. Any approach would need to be tailored to the 
 specifi c situation and location.


Public communication should be considered a key function in any response 
 involving the malevolent use of radiation. Without successful public 
 communication, authorities cannot achieve their emergency response 
 objectives to save human lives and protect the public and the environment. 


Thus, information strategies constitute an integral part of emergency 
 preparedness. Authorities, be it on a national, regional or local level, should 
 prepare to respond to the public information demands that will arise during 
 an event involving the malevolent use of radiation. To be effective, a public 
 information response should be planned in advance of any emergency. 


These plans will need to be integrated within the overall planning for 
 managing malevolent acts and should detail the roles and responsibilities to 
 be carried out during the response.



Public communication as an emergency  2 



response tool 


Public communication activities can help prevent unnecessary fear or panic. 


In general, the public has little knowledge of radiation. This can be 
 attributed to a number of factors. This fi eld of expertise is not readily 
 accessible to the layman. At the same time, however, the effects of, for 
 example, nuclear accidents are well known. The Chernobyl accident in 
 1986 is still well remembered. The Litvinenko case in London in 2006, 


involving the use of 210Po, shows how most people are dependent on 
 statements made by experts or the information communicated through the 
 media. And the media works fast! It is not uncommon, during events or 
 accidents, to fi nd the media to be the fi rst on the scene. This implies that 
 the public interpretation of the crisis is created at the same time as the 
 emergency preparedness response efforts unfold. 


To an ever increasing degree, the public can monitor how an emergency or 
 crisis evolves, in real time, on live TV or on the internet. Hence, the 
 emergency response organisation must realise, and act upon, the fact that 
 the media created impressions of a crisis are as real as the crisis itself. Risk 
 communication needs to consider the difference between how a risk is 
 perceived by the public versus how the risk is actually assessed and 
 measured by the experts. Effective risk communication may not be able to 
 change strongly held perceptions, but it can improve understanding of, and 
 compliance with, response measures.


For a member of the public, fi rst and foremost it is important to establish 
 whether or not the risk at hand constitutes a danger to themselves or their 
 loved ones. Secondly, they need to be able to make their own informed 
 decisions on what actions to take. In case of an event involving the 


malevolent use of radiation, both the scenario and the motive will infl uence 
 on risk perception. A person’s experience, attitudes and knowledge will 
 also infl uence on how risk is perceived. The less knowledgeable a person is 
 about a risk, the more the person is likely to rely on information provided 
 through the media. 


So, if emergency response organisations can provide relevant acurate 
 information on the risk and response measures, in a prompt and timely 
 fashion, then there is a good chance of meeting the needs of the target 
 group, and subsequently, providing effective crisis communication. 


Basically, this means providing information on what has happened, the 
 consequences thereof, and the response measures (to be) implemented. 


Moreover, information on response measures should also be clearly 
separated from other information being released. If that information is not 
delivered on time, or clearly phrased, it may result in a lack of trust in the 
response organisation. Independent, authorative guidance will be seen as 
the best source of information.
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Effective public information – some key  3 



elements


For public communication to be credible and trustworthy, the organisation 
 providing it must be seen as open and transparent. The need for 


transparency may be diffi cult to comply with since the information 
 available is usually incomplete due to the time necessary to fully 
 understand what has happened. However, lack of information may be 
 interpreted as trying to hide something from the public, which in turn will 
 impact negatively on the emergency response organisation’s credibility. 


Timely information is thus of the essence, and it is important to keep a low 
 threshold for handing out information to the media. To wait until there is a 
 comprehensive and verifi ed picture of what has taken place before releasing 
 information to the media (and the public) could result in the media 


preferring other, less authoritative sources of information. In the fi rst 
 hour(s), lacking verifi ed information to hand out, the emergency response 
 organisation can at least inform about what their responsibilities are and 
 what is being done, until more information is available. Doing so will help 
 establish the emergency response organisation as a credible source towards 
 the media, and show the public who is in charge. The media is in fact a 
 very well suited platform for disseminating crucial messages, and should 
 be regarded by the emergency response organisation as an additional 
 resource. 


A plain language explanation of the radiation risks and any 
 countermeasures being taken is a vital part of an effective risk 
 communication process. It not only facilitates public understanding, it 
 satisfi es their need for information and fosters trust with those who are in 
 charge. Trust and availability of information become the key elements for 
 risk communication. To establish this trust, particularly during 


emergencies where the public may be asked to comply with 


countermeasures, information provided to the public must not only satisfy 
 their needs, but must also be provided in plain language so that it can be 
 easily understood and facilitate their decision making. 


It is recommended that all updates, news or (monitoring) results are 
 published on the internet as soon as they come in, and not withheld from 
 the media, unless obstructive to the police/intelligence investigations. Care 
 also needs to be taken when dealing with medical-in-confi dence data. How 


this data is managed needs to be considered as part of the communication 
 strategy. It may also be a good idea to have only selected spokespersons 
 making statements to the media as it will most likely facilitate coordination 
 both within and between different organisations.


Events involving the malevolent use of radiation will be followed closely in 
 neighbouring countries, or even worldwide. Hence, the media pressure may 
 become overwhelming. Also, the general public will demand timely and 
 complete information on the risks and prognosis during such an event. 


Advances in information communication technology and the globalisation 
 of the news media have increased the demand for real-time information 
 about any incident or emergency. The media is generally considered as the 
 primary source of information to the public, although the internet is gaining 
 in importance in providing information and should be utilised to its full extent.


By defi nition, an event involving the malevolent use of radiation is an 
 unexpected one and there is very little or no time available before the fi rst 
 media or public inquiry is received. At this point the ability for the 
 emergency response organisation to provide clear, if not precise, 
 information on what is known at the time is a key element.



Plan ahead 4 


Some information products can, at least partly, be developed in advance of 
 an emergency. These products can be developed for a variety of target 
 audiences depending on the potential emergency situation and information 
 needs. By developing information products in advance, they can be rapidly 
 distributed or adapted as necessary in the event of an emergency. To 
 develop templates of required products such as press releases; questions 
 and answers format information; basic advice on general actions the public 
 can take; general background information on radioactive materials; contact 
 information, will save time when dealing with an actual emergency 
 situation. Some example templates are provided in Annex 3.


Other information products will need to be developed in response to the 
specifi cs of the situation. This information is produced according to the 
situation and how it develops, what response measures are chosen as well 
as what protective actions and advice to the public is initiated by the 
response organisation. Information products (press releases, press 
conferences, media statements, website updates, monitoring results, etc.) 



(19)are  generated with some degree of uncertainty as to how the situation 
 might evolve. However, it is important to maintain the information effort 
 with frequent updates. The media is always very quick to react and to make 
 use of the fi rst information obtained, from any source. Any delay in 


providing clear (and verifi ed) information to the mass media and the public 
 creates an atmosphere for spreading rumours and information without 
 evidence. These may be very diffi cult to correct later on since they may be 
 more emotional than rational.



Coordination and consistency 5 


Proper coordination between governmental and offi cial bodies that are likely 
 to interact with the public is crucial for effective public communication. Any 
 lack of coordination may result in critical inconsistencies between various 
 offi cial sources of information, which again would have a negative impact of 
 public trust towards these offi cial bodies. National level plans and procedures 
 should be in place to coordinate public information activities with regional 
 and local authorities. It is vital to the credibility of the response that the 
 information itself be consistent. Procedures should identify roles and 
 responsibilities of the different actors in the public information response of 
 the organisations and should include specifi c mechanisms for coordination of 
 information between all levels. Procedures should also be developed for the 
 wide variety of public information activities – media monitoring, media 
 relations, public information products, public hot-line for questions – that 
 may be needed during an emergency response.



Instructions



6   –  public communication in the  event of malevolent use of radiation


Public communication must be:


Transparent and open;


• 


Prompt, avoid unnecessary delays; 


• 


Frequent;


• 


Reliable – never lie;


• 


Objective;


• 


Understandable to the layman, use plain language;


• 


Two-ways; and 


• 


Not obstructive to police/intelligence investigations


• 


In crisis communication it is important to:


Defi ne key messages;


• 


Establish target audiences, and tailor the information accordingly;


• 


Show empathy with the casualties and their next of kin; and


• 


Select appropriate modes of communication.


• 


In providing service to the media it is useful to note that:


Selected personnel should be available to the media at all times; and


• 


It will ease off some of the media pressure on the response organisation/


• 


spokespersons if you spend time on:


Regular press releases;


-


Press conferences – at regular, set intervals, if possible; and
 -


Internet. Suggested web content includes:


-


Press releases and public statements


• 


Background information, fact sheets


• 


Questions and answers


• 


Results of monitoring


• 


Links to other related sites.


• 


The following tasks should always be planned ahead:


National, regional and local public information plans/procedures must 


• 


be in place defi ning roles and responsibilities, necessary resources and 
 manpower;


In order to avoid contradictory messages, plans on how to coordinate 


• 


public information between different national authorities must be in 
 place;


Develop a task list for all personnel – a “what to do” in case of an 


• 


emergency;


Crisis management is exhausting – have a pre-planned roster of staff, 


• 


including trained spokespersons;


Templates for press releases, protective directives etc. and their 


• 


dissemination capabilities; and 


Plain language conversion of scientifi c/technical information.


• 



(20)The following could also be valuable if resources are available:


Media monitoring and analysis;


• 


Draft fact sheets, draft Questions & Answers;


• 


Toll free number for public calls; and


• 


Logistics and procedures to establish a dedicated public information 


• 
 centre.


Last, but not least, it is essential to carry out exercises, preferably including 
media professionals. The exercises must be evaluated and the lessons 
learned taken forward to improve the information and communication 
response. 



(21)CHAPTER E 



Immediate actions


Introduction 


In the initial stages of the response, there will be little time to carry out 
 detailed planning of the response, and minimal information on which to 
 base such plans. Chapters E, F and G describe initial actions to be taken 
 at the scene (mainly during the fi rst 48 hours after notifi cation or 
 discovery of an incident). These actions may be implemented 


automatically without the need to develop plans that are specifi c to the 
 incident. Recommendations for developing a detailed plan for monitoring 
 after the initial (emergency) phase are given in Section H.2.



Control of exposure 1 


Introduction


The purpose of this section of the Handbook is to give instructions on 
 how to control the exposure to ionising radiation at the scene. 


Instructions are directed to:


First responders working at the scene in the fi rst moments after the 


• 


incident; 


Authorised personnel who are not emergency workers; and


• 


Tactical Incident Command (TIC) for protection of the public. 


• 


Information E.1


Figure E1. Examples of the personal protective equipment. Left: waterproof clothes 
and full face respirator. Right: Disposable coveralls and dust mast. Photos: STUK.



(22)The guidance is given at the levels of dose that will allow completion of 
 tasks and return to the base without exceeding the levels in the 


international guidance (IAEA Safety standards series GS-R-2, 2002, 
 ICRP Publication 96, 2005). Emergency dose guidance levels for 
 workers are expressed as integrated external dose. It is assumed that all 
 necessary precautions are taken to prevent internal exposure. The 
 guidance is for the entire emergency period. National regulations may 
 result in more restrictive dose constraints, which should be followed.


Instructions given in this section should always be applied when 


responding to a radiological emergency unless directed otherwise by the 
 TIC.


First responders
 1.1 


CAUTION: Only fi rst responders wearing waterproof protective 
 clothing and full face respirators should do life saving actions and 
 evacuation before the radiological assessment at the scene has been 
 made. Female workers who may be pregnant should notify the 
 appropriate authority and must be excluded from emergency duties.


I


E.1  nstructions that should always be followed
 (FIRST RESPONDERS)


Follow standard safety procedures for your professional area.


1. 


Wear some form of identifi cation (high visibility uniform, 
 2. 


armbands, jacket etc.) when within the Red Zone.


Do not touch/hold suspected radioactive items, including bomb 
 3. 


fragments (shrapnel).


Perform only the following actions within 1 metre of suspected 
 4. 


radioactive materials/source or, within 100 metres of fi re or 
 explosion:


Life saving actions;


• 


Actions to prevent the development of catastrophic 


• 


conditions; and/or


Actions to prevent severe health effects or injuries (e.g. 


• 


evacuation/protection of the public, rescue from potential 
 threats of serious injuries, immediate treatment of serious 
 injuries).


Information E.1 (cont.)


Occupational protection techniques
 Managing fi eld exposures


The dose rate may vary considerably over short distances. As there is 
 unlikely to be an experienced radiation protection professional at hand, and 
 dose levels will not usually be clear until later in the event, fi rst responders 
 need to have a method to assess their individual exposure to external 
 radiation during the initial stages of the event [Annex 8]. First responders 
 should, therefore, be issued alarming detection devices that will indicate 
 when certain dose rates or total cumulative external doses have been 
 reached. Noting that such devices will not detect non-penetrating radiation 
 or hazardous levels of airborne radioactive material, fi rst responders need 
 to be made aware during training of these limitations.


Integrating alarming dosemeters should be provided to the responders, 
 with appropriate alarms corresponding to the guidance levels in Table E2 
 [Information E.5]. For instance, the alarm levels should warn fi rst 


responders when their doses approach levels of 5, 50, and 500 mSv. 


Alarming dose meters do not measure the dose from inhalation, ingestion 
 or skin contamination. Responders must also follow all the general 


instructions in Section E.1.1 to limit the dose from these pathways. The dose 
 meter alarm levels should be reviewed throughout the response and 
 lowered when appropriate.


Following the detonation of an RDD or release from RDD, the radiation 
 fi elds in the immediate vicinity may be extremely inhomogeneous due to 
 the presence of highly radioactive fragments – resulting in radiation hot 
 spots. People managing fi eld exposures need to be aware of this possibility, 
 especially if the parameter "time" is used as the only variable to manage the 
 doses to fi rst responders.


Personal Protective Equipment (PPE)
 Protective clothing


The skin should be protected to reduce potential burns from high levels of 
 relatively non-penetrating beta or alpha radiation, and to prevent possible 
 transfer of radioactive material into the body through the skin and 


inadvertently through the mouth or nose. The choice of clothing will often be 
 infl uenced by more immediate hazards such as fi re, heat, or chemicals. 


Protection against these other hazards will generally provide protection from 
 radioactive material. For medical personnel, normal barrier clothing and 
 gloves may provide personal protection against intake of contamination. 


Disposable medical scrub suits, high-density polyethylene or other close-
weave coveralls, safety helmets and waterproof shoes or boots should be 
used if available. Secondary contamination of the medical staff from handling 
patients should not be a cause of great concern. However, to prevent the 
unnecessary spread of contamination and thereby reduce the need for clean 
up, it is prudent to utilise conventional protective clothing. (Continued over 
page)
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