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Tier 1: is a simple assessment which requires minimal input from you (basically, 
a site description and other details to allow the problem under assessment to 
be described fully, for example by including:

· which radionuclides are present;

· what is the ecosystem being assessed (freshwater, marine or terrestrial);

· how the media (water, sediment, soil or air) concentrations will be 
entered (through the use of screening transport models or site-specific 
measurement data etc);

· how time dependent or spatial data may be used.

The results from this assessment are considered to be conservative and 
therefore can be used to screen out sites where there is a negligible 
radiological risk of the populations of non-human species being affected by 
the presence of the ionising radiation. Input media activity concentrations are 
compared against Environmental Media Concentration Limits which have been 
calculated for the most limiting organism for each radionuclide. This tier does 
not require specialist knowledge.
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At Tier 1 the radionuclide activity concentrations in the soil, water or 
sediment that you entered either through the use of a model or as site-
specific values are compared with Environmental Media Concentration Limits 
(EMCLs), the derivation of which is given elsewhere along with the numeric 
values under the section EMCL tabulated values. This produces a risk quotient 
for each specific radionuclide selected for inclusion in the assessment. The risk 
quotient (RQ) is defined by:

𝐑𝐐𝐧 =  
𝐌𝐧

𝐄𝐌𝐂𝐋𝐧

Where: 

RQn = Risk quotient for radionuclide “n”;

Mn = measured activity concentration for radionuclide “n” in medium M in Bq
l-1 for water, Bq kg-1 for soil or sediment or Bq m-3 for air;

EMCLn = Environmental Media Concentration Limit for radionuclide “n” 
(same units) and defined elsewhere.
Note that the RQ values are unitless.
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Tier 2: is a more detailed assessment which requires further input from you to better define the 

problem that is being assessed particularly with regard to the exposure conditions and the transfer 

parameters. For example, you are able to:

· select which radionuclides are present;

· select which reference organisms are present in your assessment scenario;

· add your own user-defined geometries (however you will need to be able to populate the tool 

with all the necessary parameters for the tool to function correctly – advice is given throughout the 

assessment tool in the help sections to assist you in deriving the necessary information);

· modify the default concentration ratios (CRs) and, for aquatic ecosystems, the distribution 

coefficient (Kd) values to add, for example, values deriving from site-specific data (please note you are 

advised to read the help section before making these decisions for further information);

· describe how the media (water, sediment soil or air) concentrations will be entered (through the 

use of screening transport models or site-specific measurement data etc);

· describe how time dependent or spatial data may be used.

For each organism of interest estimated absorbed dose rates are compared to the selected 

incremental screening dose rate. Results can be put into context by comparing to summarised tables of 
radiation effects and natural background exposure.
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Temporal and spatial options

Select depending on the type of your data: 

- Single point. Select in case you deal with data from a single site 

at a specific time. 

- Spatial series of data (multi-site assessment in the same 

ecosystem). Select in case you deal with only multiple spatial data. 

You will have to define the context (isotopes and organisms) for 

each location within the next screen. 

- Temporal series of data (times series assessment for a single 

site). Select in case you deal with only multiple temporal data. 

- Combination of spatial and temporal of series. Select in case you 

deal with data for several locations and corresponding temporal 

series in the same ecosystem.



















Tier 3: Those situations which give rise to a Tier 3 assessment are likely to be complex
and it is therefore not possible to provide detailed or highly specific guidance on how
the Tier 3 assessment should be conducted, as each situation is likely to be unique.
Furthermore, a Tier 3 assessment does not provide a simple yes/no answer nor is the
ERICA derived screening incremental dose rate of 10 mGy h-1 appropriate with respect
to the assessment endpoint. The requirement to consider aspects such as the biological
effects data contained within the FREDERICA database or to undertake ecological
survey work, is not straightforward and requires an experienced, knowledgeable
assessor or consultation with an appropriate expert. The following sections inform the
assessor about what the ERICA Tool can be used and how the FREDERICA database
can be utilised within a Tier 3 assessment.

Tier 3 then is a probabilistic risk assessment in which uncertainties associated with the
results may be determined using sensitivity analysis, and that allows the assessor to
access a compilation of up to date available scientific literature (which may not be
available at Tier 2) on the biological effects of exposure to ionising radiation in a number
of different species. This will allow the assessor to estimate the probability (or
incidence) and magnitude (or severity) of the environmental effects likely to occur and,
by discussion and agreement with stakeholders to determine the acceptability of the
risk to non-human species.
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