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EXECUTIVE SUMMARY 

 
 

 

Project objectives 

So far, radiological protection recommendations have focused on protection of man. No 
internationally agreed criteria or policies address protection of the environment from 
radiation, and it is difficult to determine whether non-human species are adequately protected. 
The purpose of the RECOIL project is to develop a systematic approach to fill this conceptual 
gap. This is done by disseminating results obtained in the FASSET and ERICA projects of the 
Fifth and Sixth Euratom Framework Programmes (see http://www.ceh.ac.uk/protect) and 
adapting and converting this information into recommendations and advice in a format 
suitable for regulators.  
 
Work performed and results obtained to date 

• Fundamental ICRP Recommendations: Radiological protection legislation worldwide 
and in Europe is based on ICRP Recommendations. Draft new ICRP Recommendations, 
including for the first time an explicit requirement to protect non-human species, were 
subjected to two rounds of public, worldwide consultation in 2004 and 2006. 

 
The draft new Recommendations were discussed in detail at two meetings of the ICRP 
Main Commission in 2006. As a result, a near-final version was posted as a progress 
report at the ICRP website on 12 January 2007. After final editorial amendments during 
the ICRP Main Commission meeting in March 2007, the text is now finally approved and 
will be printed in 2007.  
 
Main pertinent conclusions in the Recommendations:  
With respect to protection of the environment, in summary the 2007 ICRP 
Recommendations acknowledge:  

the importance of protecting the wider environment. The Commission has previously 
concerned itself with mankind’s environment only with regard to the transfer of 
radionuclides through it, mainly in the context of planned exposure situations. In such 
situations, the Commission continues to believe that the standards of environmental 
control needed to protect the general public would ensure that other species are not 
placed at risk. To provide a sound framework for environmental protection in all 
exposure situations, the Commission proposes use of reference animals and plants. In 
order to establish a basis for acceptability, additional doses calculated to these 
reference organisms could be compared with doses known to have biological effects 
and with dose rates normally experienced in the natural environment. The 
Commission, however, does not propose to set any form of ‘dose limits’ for 
environmental protection;  

and conclude that: 
a clearer framework is required in order to assess the relationships between exposure 
and dose, and between dose and effect, and the consequences of such effects, for non-
human species, on a common scientific basis. It is necessary to draw upon the lessons 
learned from the development of the systematic framework for the protection of 
human beings, which is based on an enormous range of knowledge. The advantage of 

http://www.ceh.ac.uk/protect
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such a comprehensive and systematic approach is that, as the needs for change to any 
component of the system arise (as in the acquisition of new scientific data or changes 
in societal attitudes, or simply from experience gained in its practical application) it is 
possible to consider what the consequences of such a change may have elsewhere 
within the system, and upon the system as a whole. This requires a numerical 
framework with some key points of reference. Human radiological protection has been 
greatly assisted by the development of anatomical and physiological reference models. 
The Commission is therefore, as a similar approach, developing a small set of 
reference animals and plants, plus their relevant databases, for a few types of 
organisms that are typical of the major environments. Such entities will form the basis 
of a more structured approach to understanding the relationships between exposures 
and dose, dose and effects, and the potential consequences of such effects. 

 
• Report on reference animals and plants: Initially, ICRP envisaged a single, 

comprehensive report, Environmental Protection: the Concept and Use of Reference 
Animals and Plants, i.e. highlighting how the work of the FASSET project could profitably 
be used in radiological protection practice. A draft version of that report was produced and 
subjected to public consultation.  
 
A wide variety of different opinions on the concept of reference animals and plants (RAPs) 
emerged, and the comments received were forwarded to the new ICRP Committee 5 for 
analysis. As a result, a new task group was formed to carry on and expand the RAP project, 
develop the dosimetry, and complete the initial report.  
 
During the course of this work, it became obvious that the initial draft version of the RAP 
report would benefit from being split into one part dealing with biology and another part 
dealing with dosimetry. Draft versions of both of these reports exist as a result of the work 
performed in the RECOIL project. The two final, publishable reports will be completed 
after October 2007 and printed in 2008.  
 
Main conclusions, Biology:  
The draft report establishes that: 

The primary aim of the Commission is to contribute to an appropriate level of 
protection for people and the environment against the detrimental effects of radiation 
exposure, without unduly limiting the desirable human actions that may be associated 
with such exposure. The objectives of environmental protection are both complex and 
difficult to articulate. The Commission’s aim is that of preventing or reducing the 
frequency of radiation effects to a level where they would have a negligible impact on 
the maintenance of biological diversity, the conservation of species, or the health and 
status of natural habitats, communities, and ecosystems. The Commission intends to 
provide high-level guidance and advice on how to demonstrate compliance with the 
wide range of international and national environmental legislation that already exists 
and that is likely to emerge in the future. Such advice and guidance has to be 
transparent, and have a common basis arising from our knowledge of exposure to 
radiation and its effects, set within an overall framework from which national and 
other bodies could develop more applied and specific approaches to the assessment 
and management of risks to non-human species. Because of the vast complexity of the 
living environment, and the limited radiobiological and radioecological databases 
relating to it, the Commission considers that setting out data for a limited number of 
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reference animals and plants will provide a vital component of the framework to 
gather and interpret data in order to provide more comprehensive advice in the future; 

defines that: 
A reference animal or plant is a hypothetical entity, with the assumed basic biological 
characteristics of a particular type of animal or plant, as described to the generality of 
the taxonomic level of family, with defined anatomical, physiological, and life-history 
properties, that can be used for the purposes of relating exposure to dose, and relating 
dose to different categories of effect, for that type of living organism; 

proposes a set of RAPs that includes: 
deer, rat, duck, frog, trout, flat fish, bee, crab, earthworm, pine tree, grass, and brown 
seaweed; 

and provides fairly detailed discussions of the biology of these animals and plants and the 
rationale for selecting them as RAPs. 
 
Main conclusions, Dosimetry:  
The draft report establishes that: 

As in dosimetry for humans, the basic quantity for calculating exposures to ionizing 
radiation is the absorbed dose, which is defined as the amount of energy absorbed per 
unit mass of tissue of an organ or organism; it is given in units of gray (Gy); 

discusses the evaluation of dose per unit activity for RAPs, taking account of models used 
in ERICA/FASSET and in at least five other international projects, and concludes that: 

The largest number of geometries and exposure situations is considered by the 
FASSET-ERICA methodology. On the base of this a flexible dosimetry tool has been 
developed that allows the calculation of dose conversion coefficients (DCCs) for a 
wide range of organisms which also cover the specific dimensions of the RAPs 
selected by ICRP. So this methodology is used to calculate the DCCs for the RAPs;  

and provides: 
dose conversion coefficients which are given in tables for every reference animal or 
plant and computed for the list of 75 radionuclides. The radioactive progeny with half-
life less than or equal to 10 days are included in secular equilibrium with parent ones.   

 
 

End results, use and impact 

As outlined above, the RECOIL project has generated three reports:  
 

(1) The 2007 Fundamental Recommendations of the ICRP contain, for the first time, a 
chapter on the radiological protection of the environment and in particular non-human 
species. The Recommendations establish that there is an unequivocal requirement to 
provide such protection. This report has been approved for publication and will appear 
in print in 2007.  

 
(2) A detailed technical report on RAP biology has been drafted. This discusses the choice 

and use of reference animals and plants in such radiological protection of the 
environment. The report specifies twelve different organisms, representing different 
phyla, different habitats, different ecologies, etc., and summarises their biology. This 
report is still being edited; it is expected to be printed in 2008.  

 
(3) A detailed technical report on RAP dosimetry has also been drafted. This discusses 

dosimetric and methodological issues of reference animals and plants in radiological 
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protection of the environment. This report is also still being edited. It is expected to be 
printed in 2008.  

 
Both the international Basic Safety Standards document of the United Nations system, 
‘hosted’ by the International Atomic Energy Agency, and the European Basic Safety 
Standards Directive on radiological protection are explicitly based on the 
Recommendations of ICRP. Furthermore, both of these sets of legislation are currently 
about to be updated, and the ICRP Recommendations are eagerly awaited as a basis for 
these revisions. Thus, the reports produced through the RECOIL project will have a major 
impact. This means that the ultimate result will be that the research findings of FASSET 
and ERICA are converted into regulatory improvement of our environment. 
 

Use and dissemination of knowledge 

The reports will be published as issues of the Annals of the ICRP which is available both in 
printed format and as electronic files. 

 
Website 

The website of the International Commission on Radiological Protection is located at 
www.icrp.org and provides information about ICRP activities concerning non-human species 
as well as other topics. 

http://www.icrp.org/

