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1. [bookmark: _Toc138146555]Introduction

The software package FDMT -Food Chain and Dose Module for Terrestrial Pathways (Müller et al. 2004) is a component of the decision support systems, JRODOS and ARGOS, that are currently used in the Nordic countries for response to nuclear emergencies. FDMT allows modelling the transfer of radionuclides in terrestrial food chains following an atmospheric deposition, to obtain estimates of radionuclide concentrations in foodstuffs and doses to the public from their ingestion. Not all food chains that are relevant for the Nordic conditions are currently supported by FDMT and the modelling of some of the food chains included in JRODOS is not optimal for the Nordic conditions, resulting in difficulties with the parameterization of the models. Moreover, in its current implementation FDMT is not totally transparent to users. 
During 2020-2021 an NKS-B funded project was implemented focused on developing a new software (EcoFood) that addresses the above-mentioned deficiencies of FDMT and considering the findings of a gap analysis of FDMT conducted early in the project. The final goal of the project was to achieve a tool suitable for the Nordic conditions and that can be used in standalone mode, i.e., outside ARGOS and JRODOS. The results of this project are summarized in the report NKS (2021). 
During 2022 a follow up NKS-B funded project was undertaken with the goal of enhancing and qualifying the EcoFood software. The specific objective of this project were to: i) improve the implementation of some of the EcoFood models based on the experience gained during the previous project, ii) expand the EcoFood library to cover forested areas using as a basis the forest model in JRODOS, iii) carry out a verification of EcoFood by making comparisons with FDMT and iv) develop training exercises that end users can  utilize for self-training. This report presents the results of this project and can also serve as a complete manual for EcoFood.
The report includes six main Section, including this Section (Introduction) and a Section Where, references are presented (Section 2). Section 2 presents and overview of three EcoFood main components: 1) the Simulator, 2) the Model Library and 3) the Parameter Database. Section 3 presents and overview of the three exercises that have been developed in the project. Section 4 presents the results of comparisons between EcoFood and FDMT that were carried out in the project with the purpose of verifying EcoFood. Appendices 1 and 2 can be used as a manual for EcoFood, which includes instructions for installation of the EcoFood components (Appendix 1), as well as a detailed description of all models included in EcoFood (Appendix 2), covering the conceptual and mathematic model and the model parameters. In Appendix 3 each of the EcoFood exercises are presented in detail. This Appendix can be utilized for getting trained in the use of EcoFood. Finally, Appendix 4 presents detailed results of the calculations performed for verification of EcoFood. 


[bookmark: _Toc138146556]2. The enhanced EcoFood

EcoFood is a software package for modelling the transfer in terrestrial food chains of radionuclides released to the atmosphere during a nuclear or radiological accident. EcoFood implements all FDMT sub-models (Müller et al. 2004), which are based on the ECOSYS model (Müller and Pröhl, 2006), the forest model included in JRODOS (FDMF) and some additional models developed within this and the previous (NKS 2021) NKS-B funded projects, dedicated to development and enhancement of EcoFood. 
From the start of the previous project (NKS 2021) a decision was taken to develop EcoFood using the Ecolego (http://ecolego.se) software. Ecolego is a software package for implementing dynamic models described by first order ordinary differential equations (i.e., compartmental models) and performing probabilistic simulations.  Ecolego has been proved successful in several similar international projects, such as the development of the IAEA tools SAFRAN (http://safran.facilia.se) and NORMALYSA http://project.facilia.se/normalysa/software.html). 
Models can be developed in Ecolego, without needing any programming, by users that have a software license. At the same time, a license of the Ecolego software is not required for setting up, assigning parameter values, and running the models. This can be done using the Ecolego Player, which is free of charge and can be downloaded from the Ecolego website. The advantages of using Ecolego for the EcoFood development are presented in NKS (2021). 
The main components of EcoFood are the Simulator program engine (Section 2.1), which is integrated with a set of program modules organized in libraries (Section 2.2) and a parameter database (Section 2.3). Instructions for installation of the main components are given in Appendix 1. 

[bookmark: _Toc138146557]2.1. The EcoFood Simulator

The EcoFood Simulator provides Graphical User Interface (GUI) capabilities, Where, site specific models can be created using blocks from the EcoFood Model Library (see Section 2.2).  The simulator has been developed based on the Ecolego Player, which can be downloaded free of charge from the Ecolego website (). The online User Guide of the Ecolego Player is also valid for the EcoFood Simulator.   
The Simulator supports “Interaction Matrix” presentation of the conceptual model, as well as the common “Block-Scheme” presentation. An example of the “Interaction Matrix” presentation is shown in Figure 1.







[image: ]
Figure 1. Conceptual Model in EcoFood presented as an Interaction Matrix. The included models are shown in the diagonal elements, Where,as the transfer of information between them is shown with arrows in the off-diagonal elements.
The EcoFood Simulator graphical interface allows easily: 
· selecting needed models from the EcoFood Model Library (see Section 2.2), 
· connecting models, i.e., setting data exchanges between the models, 
· specifying model parameter values directly in the model, importing/exporting parameter values from/to excel or from the EcoFood Parameter Database (see Section 2.3),
· performing deterministic and probabilistic simulations with the assembled model,
· performing sensitivity analyses of the assembled model,
· examining outputs and analyzing simulation results (table and/or graph formats).

The EcoFood Simulator includes the following simulation capabilities and functionality inherent to Ecolego software:
· built-in radionuclide database, 
· powerful numerical solvers for ordinary differential equations (ODE-s), which are used in compartment models to mathematically describe radionuclide transport and transfer process, 
· capabilities for probabilistic simulation, uncertainty, and sensitivity analyses, 
· output data processing capabilities, including graphical presentation of modeling results, 
· report generation options. 

[bookmark: _Toc138146558][bookmark: _Hlk137111850]2.2. The EcoFood Model Library

The EcoFood Model Library is organized as several modules, each containing models of different components of the modelled system. Some of the models in the library are FDMT and FDMF models as implemented in Ecolego, Where,as some others are Ecolego implementations of other models described in the literature. The modules are briefly described below, and the conceptual and mathematical models, as well as model parameters are presented in Appendix 2. 
Module – Input
The models in this module use outputs from atmospheric dispersion modelling or results from measurements to obtain the endpoints which are used as inputs in other library models to simulate the radionuclide transfer through the food chains, i.e.: integrated activity concentrations in air, dry and wet deposition rates. Three different models are included which differ in the input data that is used for the calculations of the above-mentioned endpoints.  
	
	Name of model
	Short description

	[image: Icon

Description automatically generated]
	Input Type 1 (A_input1)
		Uses the integrated radionuclide concentrations in air and the wet deposition to calculate the dry and total deposition on soil.
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Description automatically generated]
	Input Type 2
(A_input2)
	Uses activity concentrations in grass, initial total deposition, and amount of rainfall of the precipitation event to calculate the integrated concentration in air, the dry, wet and total deposition on soil.
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Description automatically generated]
	Input Type 3
(A_input3)
	Uses the integrated radionuclide concentration in air, the initial total deposition, and the amount of rainfall of the precipitation event to calculate the dry and total deposition on soil.



Module – Soils
This module includes models of the transfer of deposited radionuclides within the soil and out from the soil.   
	
	Name of model
	Short description

	[image: ]
	Analytical Soil Model
	Implementation of the FDMT model for soils consisting of an analytical solution of a two-compartment model. Considers the processes of leaching, sorption, desorption, and fixation of radionuclides using transfer rate constants. Calculates time dependent concentrations in the rooting zone of the soil.
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	Simple Dynamic Soil Model
	One-compartment dynamic model, which considers the processes of leaching, sorption, desorption, and erosion. The Kd-approach (Baes and Sharp, 1983) is used for modelling sorption/desorption. Calculates time dependent concentrations in the rooting zone of the soil.
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	Dynamic Soil Model
	Implementation of the model by (Kasparov et al. 2004) for the case with no presence of hot particles in the deposition. Considers the processes of leaching, sorption, desorption, fixation, and remobilization of radionuclides through transfer rate constants.  Calculates time dependent concentrations in the different fractions of the rooting zone of the soil.
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	Dynamic Soil Model with Hot Particles
	Implementation of the model by (Kasparov et al. 2004) for the case when hot particles are present in the deposition. Considers the processes of leaching, sorption, desorption, fixation, and remobilization of radionuclides, as well as leaching from hot particles, through transfer rate constants. Calculates time dependent concentrations in different fractions of the rooting zone of the soil.



Module – Plants
This module includes models of the transfer of deposited radionuclide to plants and within the plants. 
	
	Name of model
	Short description
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	Generic Plant
	Model for a generic plant. All relevant transfer processes are included (interception, translocation, weathering, root uptake) and can be switched on/off by the user. 
Various modes of harvesting and representation of growth dilution are available for selection. Calculates time dependent radionuclide concentrations in raw foods and feeds.
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	Grass
	Implementation of the FDMT model for grass. Calculates time dependent radionuclide concentrations in grass. 
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	Hay
	Implementation of the FDMT model for hay. Calculates time dependent radionuclide concentrations in hay.
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	Type 2 Plant
	Implementation of the FDMT model for Type 2 plants. 
Examples of plants: maize, beet leaves. 
Calculates time dependent concentrations in foods and feeds.
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	Type 3 Plant
	Implementation of the FDMT model for Type 3 plants. 
Examples: Leafy vegetables
Calculates time dependent concentrations in foods and feeds.
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	Type 4 Plant
	Implementation of the FDMT model for Type 4 plants. 
Examples: Corn cobs, beet, potatoes, cereals
Calculates time dependent concentrations in foods and feeds.
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	Type 5 Plant
	Implementation of the FDMT model for Type 5 plants. 
Examples: Root vegetables, fruit vegetables, berries. 
Calculates time dependent concentrations in foods and feeds.
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	Lichens
	Simple model for calculation of activity concentrations in Lichens that accounts for interception of the deposition and losses by weathering and radioactive decay. 



Module - Intelligent Transfer Factors (TFs) and distribution coefficients (Kds)
This module includes models for calculation of soil-to-plant TFs and Kds based on soil and plant properties. 
	
	Name of models
	Short description
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	Transfer Factor
grass
	Implementation of the model by (Absalom et al. 2001, Tarsitano et al. 2011) for calculation of Caesium TFs from soil to grass.
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	Transfer Factor
crops
	Implementation of the model by (Absalom et al. 2001, Tarsitano et al. 2011) for calculation of Caesium TFs from soil to crops. 
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	Distribution coefficient
	Implementation of the model by (Absalom et al. 2001, Tarsitano et al. 2011) for calculation of Caesium Kds. 



Module –Biotopes 
This module includes integrated models of the soil-plant system for different types of biotopes. 
	
	Name of model
	Short description
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	Grassland
	Model of the soil-plant system for a grassland. Developed from integration of the model for Grass/hay with the Analytical Soil Model. Calculates time dependent concentrations in soil and grass/hay.
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	Type 2 Cropland
	Model of the soil-plant system for a Type-2 cropland. Developed from integration of the model for Type 2 plants with the Analytical Soil Model. Calculates time dependent concentrations in soil and foods, feeds from Type 2 plants.
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	Type 3 Cropland
	Model of the soil-plant system for a Type-3 cropland. Developed from integration of the model for Type 3 plants with the Analytical Soil Model. Calculates time dependent concentrations in soil and foods, feeds from Type 3 plants.
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	Type 4 Cropland
	Model of the soil-plant system for a Type-4 cropland. Developed from integration of the model for Type 4 plants with the Analytical Soil Model. Calculates time dependent concentrations in soil and foods, feeds from Type 4 plants.
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	Type 5 Cropland
	Model of the soil-plant system for a Type-5 cropland. Developed from integration of the model for Type 5 plants with the Analytical Soil Model. Calculates time dependent concentrations in soil and foods, feeds from Type 5 plants.
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	Forestland
	Implementation of the forest model in JRODOS for assessment of the contamination of distinct forest components (tree, berries, wild game meat, mushrooms) and calculation of effective dose from external irradiation during staying in the forest.



Module – Animals
This module includes models of the intake of radionuclides by animals via inhalation and feed ingestion and their transfer to animal foods.  
	
	Name of model
	Short description
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	Generic animal
	Generic implementation of the FDMT model for animals. Considers intake of radionuclides via ingestion and inhalation.
Flexible implementation of the choice of feeds and slaughtering time. Calculates time dependent concentrations in animal foods.  
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	Lamb Fårikål
	Model implemented by parameterization of the “Generic animal” model for the Lamb Fårikål. Calculates time dependent concentrations in raw meat from Lamb Fårikål.  
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	Reindeer
	Implementation of the reindeer model by (Åhman, 2007). Calculates time dependent concentrations in raw meat from reindeer.  



Module – Storage and processing of feeds and foods
This module includes models of changes in activity concentrations in human foods and animal feeds during storage and processing of the foods and feeds. 
	
	Name of model
	Short description
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	Food processing
	Implementation of the FDMT models of changes in activity concentrations in human foods by storage and processing of the foods. Calculates time dependent activity concentrations of radionuclides in processed/stored foods.
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	Feed processing
	Implementation of the FDMT models of changes in activity concentrations in animal feeds by storage and processing of the feeds. Calculates time dependent activity concentrations of radionuclides in processed/stored feeds.



Module – Doses to humans
This module includes models for calculation of doses to humans of different age groups by different exposure pathways. The module includes models for effective doses and doses to different organs. 
	
	Name of model
	Short description

	[image: ]
	Dose to organs by food ingestion


	Implementation of the FDMT models for calculation of doses to different organs from food ingestion. Calculates time dependent doses for different age groups. 
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	Effective dose by
food ingestion
	Implementation of the FDMT models for calculation of effective doses from food ingestion. Calculates time dependent doses for different age groups.
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	Dose to organs by occupancy
	Implementation of the FDMT models for calculation of doses to different organs from inhalation, external exposure from the cloud and the ground. The model considers attenuation inside buildings. Calculates time dependent doses for different age groups.
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	Effective dose by occupancy
	Implementation of the FDMT models for calculation of effective doses from inhalation, external exposure from the cloud and the ground. The model considers attenuation inside buildings. Calculates time dependent doses for different age groups.


[bookmark: _Toc138146559]2.3. The EcoFood Parameter Database

The EcoFood Parameter Database consists of a SQL database that can be installed locally on the user computer or on a shared server. All parameters of the models in the EcoFood Model Library have been added to the database. For each parameter multiple values can be added and tagged as desired by the user. The following data have been added to the database:
· Default values of all parameters in FDMT.  
· Recommended values for Nordic conditions (NKS PardNord and ECODoses projects) of deposition parameters in FDMT.
· Relevant values for Nordic conditions of FDMT parameters collated within the EC funded projects CONFIDENCE and COMET. 
It is possible to import/export parameter values from an EcoFood model, or the user can add/extract parameter values directly from the database interface. The EcoFood Parameter Database also supports import/export of parameter values from Excel. Appendix 1 includes instructions for connecting the EcoFood simulator to the EcoFood Parameter Database. 


[bookmark: _Toc138146560]3. Training exercises

In Appendix 3 training exercises are fully described, that end users can utilize for learning how to use EcoFood. The description includes an explanation of the case (scenario) addressed by the exercise, as well as instructions of how to implement the models, select radionuclides, assign values to model parameters, specify simulation settings, perform simulations, and view the results. The correct results that would be obtained if the exercise is implemented correctly are also presented in Appendix 3. 
The following three exercises are included:
· Exercise 1. Calculation of Cs-137 concentrations in grass resulting from a single deposition event.
· Exercise 2. Continuation of Exercise 1 Where, Sr-90 and Cs-137 as added to the deposition and in addition to concentrations in grass, Cs-137, Sr-90 and I-131 concentrations in cow meat and milk are also calculated.
· Exercise 3. Continuation of Exercise 2 Where, Cs-137, Sr-90 and I-131 activity concentrations in cow meat and milk are used for calculation of doses to organs from their ingestion by different age groups.
The above exercises can be done either individually or sequentially. The model that is used for Exercise 3 is the one shown in Figure 1. 



[bookmark: _Toc138146561]4. EcoFood verification

The verification of EcoFood was carried out by making intercomparisons with the JRODOS´s FDMT for the scenarios described in Section 4.1. A description of the intercomparison exercises and the main results are presented in the subsections below and detailed results of the comparisons can be found in Appendix 4. 

[bookmark: _Toc138146562]4.1. Scenario for the comparisons

The scenario for comparison with FDMT consisted of a single deposition event of Cs-137, Sr-90 and I-131 over an intensive grassland occurring on 01.08.1986. The endpoints for comparison of the results were time series during the first 2 years after the deposition event of Cs-137, Sr-90 and I-131concentrations in raw grass and raw cow milk, i.e., the values obtained from the model simulations before processing and decay prior to consumption. 
[bookmark: _Toc138146563]4.2. Input data 

Date of the deposition event: 1986-08-01.
Table 1. Input data used in the calculations with EcoFood and FDMT 
	Radionuclide
	Time integrated activity concentration in air [Bq∙h/m3]
	Wet deposition [Bq/m2]
	Amount of rainfall [mm]

	Cs-137
	0.55
	1000
	3

	I-131
	0.55
	1000
	3

	Sr-90
	0.55
	1000
	3



The default parameter values in FDMT were used in the calculations with both software. 

[bookmark: _Toc138146564]4.3. EcoFood models used.

For the comparisons with FDMT the EcoFood integrated model presented in Figure 2 was used comprising the following models:
· Input Type 1
· Analytical Soil model
· Grass
· Hay
· Generic animal
[image: ]
Figure 2. EcoFood integrated model used for the comparisons with FDMT.

[bookmark: _Toc138146565]4.4. Results of comparison with FDMT

The comparison with FDMT was done for the following endpoints:
· Time dependent radionuclide concentration in raw grass.
· Time dependent radionuclide concentration in raw cow milk. 
The results obtained with both software for raw grass for the whole simulation period are presented in Figure 3. For the three radionuclides predicts a time dependency of the activity concentration in raw grass that is very similar to the predictions with FDMT. The differences in the results with EcoFood and FDMT were higher during the first ten days after the deposition event (see Figure 4). This is because EcoFood is a compartment model that represents explicitly the dynamics of the system Where,as in FDMT instant steady state is assumed and consequently there is a delay, with respect to FDMT, in the the concentrations in grass predicted by EcoFood.  The differences decrease with time and are below 3 % for the simulation period after 10 days from the deposition event (see Table 2).   


Figure 3. Specific activity of Cs-137, I-131 and Sr-90 in raw grass obtained from simulations with EcoFood and FDMT for the scenario described in Section 4.1.


Figure 4. Specific activity of Cs-137 in raw grass obtained from simulations with EcoFood and FDMT for the scenario described in Section 4.1 – values are presented for the first 10 days after the deposition event.
The specific activity of Cs-137, I-131 and Sr-90 in raw cow milk predicted by EcoFood and FDMT for the whole simulation period are presented in Figure 5-7. There is a good agreement in the time dynamics predicted by both software. 

Figure 5. Specific activity of Cs-137 in raw cow milk obtained from simulations with EcoFood and FDMT for the scenario described in Section 4.1.

Figure 6. Specific activity of I-131 in raw cow milk obtained from simulations with EcoFood and FDMT for the scenario described in Section 4.1.

Figure 7. Specific activity of Sr-90 in raw cow milk obtained from simulations with EcoFood and FDMT for the scenario described in Section 4.1.
The largest difference in the specific activity in raw cow milk predicted by EcoFood and FDMT are observed during the first ten days after the deposition event (see Figure 8), for the same reasons that were presented above for raw grass. 

Figure 8. Specific activity of Cs-137 in raw cow milk obtained from simulations with EcoFood and FDMT for the scenario described in Section 4.1 – values are presented for the first 10 days after the deposition event.

A summary of the differences between the predictions by EcoFood and FDMT is presented in Table 2. The largest differences, up to a factor of two, were observed in the predictions for raw cow milk, which was expected, since these predictions involve a larger number of parameters and assumptions, in addition to the shifting in time of the EcoFood predictions during the first days after the deposition event that was explained above. 

Table 2. Ratio between the results obtained with EcoFood and FDMT for the first ten days after the deposition event and for the rest of the two-years simulation period. 
	Time period
	Grass
	Milk

	
	Cs-137
	I-131
	Sr-90
	Cs-137
	I-131
	Sr-90

	First 10 days
	0.98 - 1.03
	0.94 - 1.08
	0.98 - 1.03
	0.53-0.99
	0.59-1.04
	0.51-0.97

	After 10 days
	<1.03
	0.88-1.07
	<1.03
	0.83-1.15
	<1.04
	0.89-1.13



Overall, it can be concluded from this verification exercise that EcoFood has been correctly implemented and that the predictions obtained with this software are consistent with the predictions obtained with FDMT. 



















[bookmark: _Toc138146566]5. Conclusions and recommendations

In this project, the software package EcoFood, for simulation of the transfer in food chains of radionuclides released to the atmosphere during a nuclear or radiological accident, has been upgraded by improving the implementation of several of the incorporated FDMT models, adding a model for lichens and the forest model in JRODOS. 
EcoFood includes all sub-models in FDMT, with several required improvements and extensions, identified from the gap analysis of the applicability of FDMT for the conditions of the Nordic countries:
· A more generic and flexible implementation of several FDMT´s sub-models (plants and animals), which facilitates their parameterization (use of parameter values and assumptions for specific locations) and implementation of food chains typical for the Nordic conditions.

· The implementation of a database which contains representative parameters values for the Nordic conditions, obtained from previous NKS and EC projects.

· Implementation of models for food chains that are missing in FDMT, such as the reindeer food chain.

· Implementation of various dynamic models of radionuclide behaviour in soils that are suitable for incorporating some processes that might be present in some conditions, but that are missing in FDMT. An example is the leaching of radionuclides from hot particles. Also, the added dynamic models are more flexible for parameterization. 

· Implementation of functionality for using intelligent Transfer Factors (TFs) and Distribution Coefficients (Kds) in the models, which is a promising way of dealing with the large uncertainty of these parameters. In this project this functionality has used for implementing intelligent TFs and Kds for Caesium.
As a software, EcoFood offers several other advantages: 
· Programming is not needed for modifying and adding models to the EcoFood Model Library. 

· The models are totally transparent to end users, who can inspect all equations and parameters.

· It is possible to perform parameter sensitivity and uncertainty analysis of any EcoFood model. 
The following areas for further developments and improvements of EcoFood have been identified by the project team:

· Adding models for freshwater objects (rivers and lakes).

· Adding intelligent TFs and Kds for other elements.

·  Improvements in the representation of transfer processes and their parameterizations. An example is the improvements of the representation and parameterization of the translocation of radionuclides in plants using approaches described in the literature (Aarkrog et al., 1983, Aarkrog, 1994).

· Further improvements of the soil models. For example, by dividing the soil into several vertical layers, to be able to represent processes like bioturbation and surface run-off. 
To facilitate for end users to learn how to use EcoFood, three exercises have been developed and fully documented in this report, including presentation of the results that shall be obtained if the exercises are correctly implemented. 
An exercise for verification of EcoFood was implemented, consisting of a comparison of EcoFood predictions with predictions obtained with EcoFood for a scenario of relevance for assessments to support decision making in case of a nuclear accident. The scenario consisted of consisted of a single deposition event of Cs-137, Sr-90 and I-131 over an intensive grassland. The results of the comparison were satisfactory. We recommend that similar exercises are conducted in the future to verify other models included in the EcoFood Model Library. 
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[bookmark: _Toc138146568]Appendix 1. Installation of EcoFood

[bookmark: _Toc138146569]A1.1. The EcoFood player installation

1. Open setup_ecofood.exe with double click or selection with mouse and press “Enter”.
2. Next installation window will appear (Figure A1.1). Choose “I accept the agreement” and then press “Next” button.
[image: Graphical user interface, text, application, email

Description automatically generated]
[bookmark: _Ref59646059][bookmark: _Ref101786157]Figure A1.1. Start of installation. License Agreement.
3. Next window will be shown (Figure A1.2). Press “Next” button.

[image: Graphical user interface, text, application, email

Description automatically generated]
[bookmark: _Ref101786286]Figure A1.2. Ready to install.
4. Wait until installation will be finished, progress bar informs you on installation progress. 

[image: Graphical user interface, text, application, email

Description automatically generated]
Figure A1.3. Installation progress.
5. Installation is finished and you can open EcoFood player (Figure A1.4).
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[bookmark: _Ref101786476]Figure A1.4. Installation successfully finished. 







6. EcoFood player window is open (Figure A1.5).
[image: Graphical user interface, application
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[bookmark: _Ref101786596]Figure A1.5. EcoFood player started.

[bookmark: _Toc100672974][bookmark: _Toc138146570]A1.2. Installation of the ECOFOOD Library

To work with the ECOFOOD Library first the user needs to define for the EcoFood Player Where, to find the library. Press the “Model” tab and press the “Manage library” button (see Figure A1.6).
[image: Graphical user interface

Description automatically generated]
[bookmark: _Ref4428260][bookmark: _Toc100661399]Figure A1.6. Manage library menu.
In the opened window press the “Select library folder” button (see Figure A1.7) and set up the appropriate path to the library file.
[image: Graphical user interface, text, application
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[bookmark: _Ref4493069][bookmark: _Toc100661400]Figure A1.7. Library files menu.

[bookmark: _Toc138146571]A1.3. The EcoFood Data Base connection

For accessing the existing database from the EcoFood Player 8.2 interface, the user should be connected to the database. 
· Go to the Context→Preferences, Select Database and click Setup….
· Enter the following values:
· Database name: fdm
· Host name: vps02.facilia.se (*)
· Port: 1433
· Select: SQL authentication.
· Name: ecofoodlogin
· Password: Tjkt754#89M
(*) Important note: The access to the database hosted at 'vps02.facilia.se' will be available for a maximum period of 1 month from the end of the project. The database will have to be installed in the NKS site within this period. NKS will receive the database backup and instructions for the installation of the database within his own network.
· Click on ‘Test connection'. If you do not get the “Connection Success!” response, review the entered setup parameters.
[image: Image preview]
Figure A1.8. Database setup. 
· Click Ok and in the Parameter Database panel, enter Username: EcoFoodUser and Password: NeedData2022. Click the “Ok” button to save and connect to the database. Now the tool should show the connection in the bottom bar (see image below).

[image: Image preview]
Figure A1.9. Parameter Database panel. 



[bookmark: _Toc138146572]Appendix 2. Description of the EcoFood model library

This Appendix gives a description of the Ecofood Model Library. For each library module, the conceptual and mathematical models included are presented. Finally, the default values of all model parameters are tabulated. 

[bookmark: _Toc125647704][bookmark: _Toc138146573]A2.1. Module: Inputs

The models in this module use outputs from atmospheric dispersion modelling or results from measurements to obtain the endpoints which are used as inputs in other library models to simulate the radionuclide transfer through the food chains, i.e.: integrated activity concentrations in air, dry and wet deposition rates. Three different models are included which differ in the input data that is used for the calculations of the above-mentioned endpoints.  

[bookmark: _Toc125647705][bookmark: _Toc138146574]A2.1.1. Input Type 1
Uses the integrated radionuclide concentrations in air and the wet deposition and amount of rainfall to calculate the dry and total deposition on soil.
[bookmark: _Toc125647706]Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.1 and A2.2.
[image: A picture containing waterfall chart
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[bookmark: _Toc125647839]Figure A2.1. Input Type 1 – Conceptual model 


[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125647840]Figure A2.2. Outputs (green boxes) and Parameters (grey boxes) of the Input Type 1 model. This model does not have any external input.
User defined values of integrated activity concentrations in air are used for calculating the dry deposition, which is then added to the wet deposition to obtain the total deposition. For calculating the dry deposition of Iodine, the model uses different deposition velocities for different chemical forms of Iodine: elementary, organic, and particulate.
Mathematical model
The mathematical model consists of the algebraic equations presented below for calculation of the different model outputs using user defined model parameter values. In these equations RN means that the output is radionuclide dependent. 
	Depo_soil_TOTALRN
	Bq/m2
	Total deposition of radionuclides on soil (wet+dry)



	         

	(1)


Where,
	
	Wet deposition on soil (Bq/m2)

	
	Dry deposition of nuclides on soil (Bq/m2)



	      
	(2)



Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	
	Initial wet deposition (Bq/m2)




	         
	(3)



Where,
	
	The time-integrated activity concentration in air (Bq*h/m3)

	
	Maximum deposition velocity on soil (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)




	
    
	(4)



Where,
	DVsoil
	Deposition velocity on soil for Iodine (particle, elemental and organic) (m/s)


Model parameters
	Name
	Full name
	Unit
	Comments

	Amount_of_rainfall
	Amount of rainfall of the precipitation event
	mm
	Amount of rainfall of the precipitation event

	Wet_deposition
	Initial wet deposition of the nuclide i
	Bq/m2
	Measured or provided by atmospheric dispersion model (Radionuclide dependent)

	C_integrated_air
	The time-integrated activity concentration in air of nuclide i
	Bq*h/m3
	Measured or provided by atmospheric dispersion model
(Radionuclide dependent)

	DV_soil
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine



[bookmark: _Toc138146575]A2.1.2. Input Type 2
Uses the activity concentrations in grass, initial total deposition, and amount of rainfall of the precipitation event to calculate the integrated activity concentrations in air, the dry, wet, and total deposition on soil.
Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.3 and A2.4.
[image: Chart

Description automatically generated]
Figure A2.3. Input Type 2 – Conceptual model 
[image: Graphical user interface, application
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Figure A2.4. Outputs (green boxes) and Parameters (grey boxes) of the Input Type 2 model. This model does not have any external input.
User defined values of initial total deposition and activity concentrations in grass are used for calculating the time integrated activity concentrations in air, the dry and wet deposition, which are then added to obtain the total deposition. For calculating the dry deposition of Iodine, the model uses different deposition velocities for different chemical forms of Iodine: elementary, organic, and particulate.
Mathematical model
The mathematical model consists of the algebraic equations presented below for calculation of the different model outputs using user defined model parameter values. In these equations RN means that the output is radionuclide dependent. 
	Depo_soil_TOTALRN
	Bq/m2
	Total deposition of radionuclides on soil (wet+dry)



	         

	(5)



Where,
	
	Wet deposition on soil (Bq/m2)

	
	Dry deposition of nuclides on soil (Bq/m2)



	         
	(6)



Where,
	
	The time-integrated activity concentration in air (Bq*h/m3)

	
	Maximum deposition velocity on soil (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)



	
    
	(7)



Where,
	DVsoil
	Deposition velocity on soil for Iodine (particle, elemental and organic) (m/s)




	

Else
	(8)



	Cintegrated, air
	Integrated activity concentration in air [Bq*h/m3]

	InitialTotal, Deposition, RN
	Start deposition [Bq/m2]

	Vg, SOIL, RN
	Summed deposition velocity [m/s]

	secondsper, hour
	Conversion hour to seconds [s/h]

	Cintegrated, air, check
	Integrated activity concentration in air check [Bq*h/m3]

	Cintegrated, air, comparison2
	Activity concentration in air [Bq*h/m3]



	

Else 
	(9)



	
   
   
   Else 
Else 

	(10)


Where,
	Cintegrated, air, comparison1
	Integrated activity concentration in air [Bq*h/m3]

	Amountof, rainfall
	Amount of rainfall of the precipitation event [mm]

	CLg
	Integrated activity concentration in air, estimated from the grass contamination [Bq*h/m3]

	CLT
	Integrated activity concentration in air, estimated from the total deposition [Bq*h/m3]

	Cgrass
	Activity concentration in grass [Bq/kg]

	Yg, known
	Yield of Grass [kg/m2]

	fwi
	Interception fraction [unitless]

	InitialTotal, Deposition, RN
	Initial total deposition [Bq/m2]

	Vg, RN
	Deposition velocity [m/s]

	secondsper, hour
	Conversion from hours to seconds [s/h]

	Vg, SOIL, RN
	Summed deposition velocity [m/s]



	


Else 
	(11)



Where,
	CLg
	Integrated activity concentration in air, estimated from the grass contamination [Bq*h/m3]

	Amountof, rainfall
	Amount of rainfall of the precipitation event [mm]

	Depograss
	Deposition on grass [Bq/m2]

	secondsper, hour
	Conversion from hours to seconds [s/h]



	

Else 
	(12)



	CLT
	Integrated activity concentration in air, estimated from the total deposition [Bq*h/m3]

	Amountof, rainfall
	Amount of rainfall of the precipitation event [mm]

	InitialTotal, Deposition, RN
	Initial total deposition [Bq/m2]

	Vg, SOIL, RN
	Summed deposition velocity on soil [m/s]

	secondsper, hour
	Conversion from hours to seconds [s/h]



	) 
    i 
        
    Else 
Else 
	(13)



Where,
	Cintegrated, air, comparison2
	Integrated activity concentration in air [Bq*h/m3]

	InitialTotal, Deposition, RN
	Start deposition [Bq/m2]

	Vg, SOIL, RN
	Summed deposition velocity on soil [m/s]

	secondsper, hour
	Conversion from hours to seconds [s/h]

	Cintegrated, air, check
	Integrated activity concentration in air check [Bq*h/m3]

	CLg, W0, RN
	Integrated activity concentration in air, estimated from the grass contamination check [Bq*h/m3]

	CLT, W0, RN
	Integrated activity concentration in air, estimated from the total deposition check [Bq*h/m3]



	) 

Else 

	(14)



	

Else 
	(15)



Where,
	Depograss
	Deposition onto grass [Bq/m2]

	WetDepo, Soil, RN
	Wet deposition [Bq/m2]

	fwi
	Interception fraction [unitless]

	Vg, RN
	  Deposition velocity [m/s]



	


	(16)



Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	
	(17)



	
	(18)



	

	(19)



Where,
	Vg, SOIL, RN
	Summed deposition velocity on soil [m/s]

	Vg, max, soil
	Maximum deposition velocity on soil [m/s]

	Vg, RN
	Deposition velocity [m/s]

	Vgj, max, RN
	Maximum deposition velocity [m/s]

	Bg(T)
	Leaf area index of grass [unitless]

	Bj, max
	Maximum leaf area index for grass [unitless]

	DV
	Iodine form percentage [m/s]



	
	(20)



Where,
	Bg(T)
	Leaf area index of grass [unitless]

	Bj, max
	Maximum leaf area index for grass [unitless]

	k
	Normalizing factor [m2/kg]

	Eg
	Yield of grass [kg/m2]



	
	(21)



Where,
	Depograss
	Deposition onto grass [Bq/m2]

	Cgrass
	Activity concentration in grass [Bq/kg]

	Yg, known
	Yield of grass [kg/m2]



	

    
   
    Else
	(22)



	WetDepo, Soil, RN
	Wet deposition [Bq/m2]

	Amountof, rainfall
	Amount of rainfall of the precipitation event [mm]

	InitialTotal, Deposition, RN
	Initial total deposition [Bq/m2]

	secondsper, hour
	Conversion from hours to seconds [s/h]

	PercentRN
	Percent of wet deposition in the total deposition [unitless]



Model parameters
	Name
	Full name
	Unit
	Comments

	Amount_of_rainfall
	Amount of rainfall of the precipitation event
	mm
	Amount of rainfall of the precipitation event

	Initial_Total_Deposition
	Initial total deposition of nuclide i
	Bq/m2
	Measured or provided by atmospheric dispersion model (Radionuclide dependent)

	C_grass
	Activity concentration in grass
	Bq/kg
	Measured or provided by atmospheric dispersion model (Radionuclide dependent)

	C_integrated_air
	Integrated activity concentration in air of nuclide i
	Bq*h/m3
	Measured or provided by atmospheric dispersion model
(Radionuclide dependent)

	DV_soil
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine



[bookmark: _Toc138146576]A2.1.3. Input type 3
Uses the integrated radionuclide concentration in air, the initial total deposition, and the amount of rainfall of the precipitation event to calculate the dry and total deposition on soil.
[bookmark: _Toc130301352]Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.5 and A2.6.

[image: Chart
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Figure A2.5. Input Type 3 – Conceptual model 
[image: Graphical user interface, application
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Figure A2.6. Outputs (green boxes) and Parameters (grey boxes) of the Input Type 3 model. This model does not have any external input.
User defined values of initial total deposition and integrated activity concentrations in air are used for calculating the dry and wet deposition, which are then added to obtain the total deposition. For calculating the dry deposition of Iodine, the model uses different deposition velocities for different chemical forms of Iodine: elementary, organic, and particulate.
Mathematical model
The mathematical model consists of the algebraic equations presented below for calculation of the different model outputs using user defined model parameter values. In these equations RN means that the output is radionuclide dependent.
	Depo_soil_TOTALRN
	Bq/m2
	Total deposition of radionuclides on soil (wet+dry)



	         

	(23)



Where,
	
	Wet deposition on soil (Bq/m2)

	
	Dry deposition of nuclides on soil (Bq/m2)



	         
	(24)



Where,
	
	Integrated activity concentration in air (Bq*h/m3)

	
	Maximum deposition velocity on soil (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)



	

Else  

Else 
	(25)



	
	(26)



	
	Choice of Where, the deposition takes place (m/s)

	
	Start deposition (Bq/m2)

	
	Time integrated activity in air as function of time (Bq*h*m-3)

	
	Percent of wet deposition in the total deposition (%)



	
    
	(27)



Where,
	DVsoil
	Deposition velocity on soil for Iodine (particle, elemental and organic) (m/s)



Model parameters
	Name
	Full name
	Unit
	Comments

	Amount_of_rainfall
	Amount of rainfall of the precipitation event
	mm
	Amount of rainfall of the precipitation event

	Initial_Total_Deposition
	Initial total deposition of nuclide i
	Bq/m2
	Measured or provided by atmospheric dispersion model (Radionuclide dependent)

	C_integrated_air
	Integrated activity concentration in air of nuclide i
	Bq*h/m3
	Measured or provided by atmospheric dispersion model
(Radionuclide dependent)

	DV_soil
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine



[bookmark: _Ref99380520][bookmark: _Toc125647707]

[bookmark: _Toc138146577]A2.2. Module: Soils
[bookmark: _Toc125647708]
This module includes models of the transfer of deposited radionuclides within the soil and out from the soil.   
[bookmark: _Toc138146578]A2.2.1 Analytical soil model
Implementation of the FDMT model for soils consisting of an analytical solution of a two-compartment model. Considers the processes of leaching, sorption, desorption, and fixation of radionuclides using transfer rate constants. Calculates time dependent concentrations in the rooting zone of the soil.
[bookmark: _Toc125647709]Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.7 and A2.8.
[image: ]
Figure A2.7 Analytical soil model – Conceptual model 
[image: ]
Figure A2.8. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Analytical soil model.
The total deposition obtained from an Input model (see Sections A2.1.1, A2.1.2 and A2.1.3) is used as input for calculation of the radionuclide activity concentrations in soil. The model distinguishes between available (exchangeable) and fixed fractions of radionuclides in soil. The transfer processes in the soil considered include sorption/desorption, fixation and leaching.
Mathematical model
The mathematical model consists of two compartments, corresponding to the available and the fixed fraction of radionuclides in soil and algebraic equations for calculation of the different model outputs using values assigned to model parameters. The model equations are presented below. All In these equations RN means that the output is radionuclide dependent.

	c_soil_totalRN
	Bq/kg
	Total specific activity in soil



	       
	(28)



[bookmark: _Hlk89354974]Where,
	
	Specific activity in the available soil fraction (Bq/kg)

	
	Specific activity in the fixed soil fraction (Bq/kg)




	   
	(29)



Where,
	
	Deposition rate associated with the available fraction in soil (Bq/kg d-1)

	
	Radioactive decay constant (d-1)

	
	Leaching rate from the available soil fraction (d-1)



	        
	(30)



Where,
	
	Initial activity concentration in soil (Bq/kg)

	
	Fraction of deposition associated with the available form (unitless)

	dur_dep
	Duration of the deposition event (d)



	         
	(31)



Where, 
	b1RN
	Leaching coefficient for the available soil fraction (d-1)



	
    
	(32)



	         
	(33)



	
	(34)



Where,
	lambdafiRN
	Fixation rate of nuclide i (d-1)

	lambdadiRN
	Desorption rate of nuclide i (d-1)

	lambdaai, soilRN
	Leaching rate of nuclide i (d-1)

	RRRN
	Coefficient (d-1)

	
	Total deposition on soil (Bq/m2) 

	
	Depth of rooting zone (m)

	
	Soil bulk density (kg/m3)



	    
	(35)



	    
	(36)



Where,
	Deposition soil fixRN
	Deposition rate associated with the fixed fraction in soil (Bq/kg d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	rate leach soil fixRN
	Leaching rate from the fixed soil fraction (d-1)



	    
	(37)

	
   
	
(38)



Where, 
	b2RN
	Leaching coefficient for the fixed soil fraction (d-1)



	    
	(39)



Where,

	lambdafiRN
	Fixation rate of nuclide i (d-1)

	lambdadiRN
	Desorption rate of nuclide i (d-1)

	lambdaai, soilRN
	Leaching rate of nuclide i (d-1)

	RRRN
	Coefficient (d-1) 



Model parameters
	Name
	Full name
	Unit
	Comments

	L_soil
	Depth of the rooting zone 
	m
	Depth of soil layer available for root uptake

	lambda_ai_soil
	Leaching rate of nuclide i 
	1/d
	Element specific

	lambda_di
	Desorption rate of the nuclide i 
	1/d
	Element specific

	lambda_fi
	Fixation rate of nuclide i 
	1/d
	Element specific

	rho
	Soil bulk density 
	kg/m3
	Bulk density of the soil rooting zone


[bookmark: _Toc125647710][bookmark: _Ref99380621]
[bookmark: _Toc138146579]A2.2.2. Dynamic model with hot particles 
Implementation of the model by (Kasparov et al. 2004) for the case when hot particles are present in the deposition. Considers the processes of leaching, sorption, desorption, fixation, and remobilization of radionuclides, as well as leaching from hot particles, through transfer rate constants. Calculates time dependent concentrations in different fractions of the rooting zone of the soil.
[bookmark: _Toc125647711]Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.9 and A2.10.

[image: ]
Figure A2.9 Dynamic soil model with hot particles – Conceptual model 
[image: ]
Figure A2.10. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Dynamic Soil model with hot particles.
The model considers three forms of hot particles:
· Chemically extra-stable U-Zr-O particles.
· Non-oxidized chemically stable fuel particles (UO2).
· Chemically low stable particles (UO2+x).
Four different deposition components are considered in the model: condensation of water-soluble form (deposition of aerosols), deposition of U-Zr-O particles, deposition of UO2 particles and deposition of UO2+x particles. The contribution of these specific depositions to the total deposition is considered using parameters representing fractions of different particles in the total deposition. 
The soil is represented by a single layer corresponding to the soil rooting zone. Three different fractions are considered in this layer corresponding to radionuclides in the soil solution, in water-soluble and exchangeable form and in fixed form. Transfer between these fractions by sorption, desorption, fixation, and demobilization is considered. These processes are presented by transfer rate constants, which are pH dependent. 
Mathematical model
The mathematical model consists of six compartments, three corresponding to the different types of hot particles and three to the different radionuclide forms in the soil: soil, water-soluble/exchangeable and fixed. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.
	c_soil_totalRN
	Bq/kg
	Total specific activity in soil



	
	(40)



Where,
	FP of U Zr ORN
	Fuel particles of U-Zr-O activity (Bq)

	FP of UO2RN
	Fuel particles of UO2 activity (Bq)

	FP of UO2 xRN
	Fuel particles of UO2+x activity (Bq)

	ExchangeableRN
	Water soluble and exchangeable activity (Bq)

	FixedRN
	Fixed activity (Bq)

	Soil solutionRN
	Soil solution activity ( Bq)

	AreaDepo
	Area of deposition (m2)

	depth
	Depth of the soil rooting zone (m)

	density
	Soil bulk density (kg/m3)



	
	(41)



Where,

	FP of U Zr ORN
	Fuel particles of U-Zr-O activity (Bq)

	k1RN
	Transfer rate constant (d-1)

	FP of UO2 xRN
	Fuel particles of UO2+x activity (Bq)

	k3RN
	Transfer rate constant (d-1)

	FP of UO2RN
	Fuel particles of UO2 activity (Bq)

	k2RN
	Transfer rate constant (d-1)

	Depo aerosolsRN
	Deposition of aerosols (Bq/d)

	ExchangeableRN
	Water soluble and exchangeable activity (Bq)

	n10RN
	Desorption process (d-1)

	n02RN
	Leaching process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	n01RN
	Sorption process (d-1)



	/dur_dep
	(42)



Where,

	Deposoil, TOTAL, RN
	Total deposition on soil (Bq/m2)

	AreaDepo
	Area of deposition (m2)

	dur_dep
	Duration of the deposition event (d)

	FPaerosol
	Aerosol fraction of total deposition (unitless)



	

	(43)



Where,
	Depo UZrO RN
	Chemically extra-stable U-Zr-O particles deposition (Bq d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	k1RN
	Transfer rate constant (d-1)




	/dur_dep
	(44)



Where,

	Deposoil, TOTAL, RN
	Total deposition on soil (Bq/m2)

	AreaDepo
	Area of deposition (m2)

	dur_dep
	Duration of the deposition event (d)

	FPUZrO
	UZrO fraction of total deposition (unitless)



	
	(45)



Where,

	Depo UO2RN
	Non-oxidized chemically stable fuel particles deposition (Bq d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	k2RN
	Transfer rate constant (d-1)



	
	(46)



Where,

	Deposoil, TOTAL, RN
	Total deposition on soil (Bq/m2)

	AreaDepo
	Area of deposition (m2)

	dur_dep
	Duration of the deposition event (d)

	FPUO2
	UO2 fraction of total deposition (unitless)



	
	(47)



Where,

	Depo UO2 plusRN
	Chemically low stable particles (UO2+x) deposition (Bq d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	k3RN
	Transfer rate constant (d-1)



	/dur_dep
	(48)



Where,
	Deposoil, TOTAL, RN
	Total deposition on soil (Bq/m2)

	AreaDepo
	Area of deposition (m2)

	dur_dep
	Duration of the deposition event (d)

	FPUO2, plus
	UO2+ fraction of total deposition (unitless)



	
	(49)



Where,

	Fixed RN
	Fixed activity (Bq)

	n30 RN
	Demobilization process (d-1)

	Soil solution RN
	Soil solution activity (unitless)

	n01 RN
	Sorption process (d-1)

	n03 RN
	Fixation process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	n10 RN
	Desorption process (d-1)



	
	(50)



Where,

	Exchangeable RN
	Water soluble and exchangeable activity (Bq)

	n03 RN
	Fixation process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	n30 RN
	Demobilization process (d-1)



	
	(51)



Where,

	kfixed RN
	Fixation rate (d-1)



	
	(52)



Where,

	kleaching RN
	Leaching rate (d-1)



	
	(53)



Where,

	kDesFix RN
	Desorption-fixation rate (d-1)



	
	(54)



Where,

	ksorb RN
	Absorption rate (d-1)



	
	(55)



Where,

	kdesorb RN
	Desorption rate (d-1)



	
	(56)



Where,

	K1PH RN
	Transfer rate constant PH dependent (d-1)

	PH
	Potential of Hydrogen (unitless)



	
	(57)



Where,

	K2PH RN
	Transfer rate constant PH dependent (d-1)

	PH
	Potential of Hydrogen (unitless)



	
	(58)



Where,

	K3PH RN
	Transfer rate constant PH dependent  (d-1)

	PH
	Potential of Hydrogen (unitless)



Model parameters
	Name
	Full name
	Unit
	Comments

	Area_Depo
	Area of deposition
	m2
	

	PH
	Potential of Hydrogen
	unitless
	

	depth
	Depth of the soil rooting zone 
	m
	

	density
	Soil bulk density
	kg/m3
	

	porosity
	Soil porosity
	unitless
	

	K1PH
	Transfer rate constant PH dependent
	d-1
	Radionuclide dependent

	K2PH
	Transfer rate constant PH dependent
	d-1
	Radionuclide dependent

	K3PH
	Transfer rate constant PH dependent
	d-1
	Radionuclide dependent

	k_sorb
	Absorption rate
	d-1
	Radionuclide dependent

	k_desorb
	Desorption rate
	d-1
	Radionuclide dependent

	k_leaching
	Leaching rate
	d-1
	Radionuclide dependent

	k_fixed
	Fixation rate
	d-1
	Radionuclide dependent

	k_DesFix
	Mobilization rate
	d-1
	Radionuclide dependent

	FP_UO2_plus
	UO2+ fraction of total deposition
	unitless
	

	FP_UO2
	UO2 fraction of total deposition
	unitless
	

	FP_UZrO
	UZrO fraction of total deposition
	unitless
	

	FP_aerosol
	Aerosol fraction of total deposition
	unitless
	


[bookmark: _Toc125647712][bookmark: _Toc138146580][bookmark: _Hlk105156089]
A2.2.3. Dynamic model without hot particles
[bookmark: _Toc125647713]Implementation of the model by (Kasparov et al. 2004) for the case with no presence of hot particles in the deposition. Considers the processes of leaching, sorption, desorption, fixation, and remobilization of radionuclides through transfer rate constants.  Calculates time dependent concentrations in the different fractions of the rooting zone of the soil.
Sub-systems
This model does not contain any sub-systems.
Conceptual model
The conceptual model is illustrated in Figures A2.11 and A2.12.
[image: ]
Figure A2.11. Dynamic soil model without hot particles – Conceptual model 
[image: A screenshot of a computer

Description automatically generated with medium confidence]
Figure A2.12. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Dynamic Soil model without hot particles.
The soil is represented by a single layer corresponding to the soil rooting zone. Three different fractions are considered in this layer corresponding to radionuclides in the soil solution, in water-soluble and exchangeable form and in fixed form. Transfer between these fractions by sorption, desorption, fixation, and demobilization is considered. These processes are presented by transfer rate constants, which are pH dependent. 
Mathematical model
The mathematical model consists of three compartments corresponding to the different radionuclide forms in the soil: soil, water-soluble/exchangeable and fixed. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.

	C_soil_totalRN
	Bq/kg
	Total specific activity in soil



	
	(59)



Where,
	Csoil, total, RN
	Total radionuclide concentration in soil (Bq/kg)

	Exchangeable
	Water soluble and exchangeable activity (Bq)

	Fixed
	Fixed activity (Bq)

	Soil solution
	Soil solution activity (Bq)

	AreaDepo
	Area of considered object (m2)

	depth
	Depth of the soil rooting zone (m)

	density
	Soil bulk density  (kg/m3)



	
	(60)



Where,
	n30
	Demobilization process (d-1)

	n01
	Sorption process (d-1)

	n03
	Fixation process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	n10
	Desorption process (d-1)



	
	(61)



Where,
	Fixed
	Fixed activity (Bq)

	Exchangeable
	Water soluble and exchangeable activity (Bq)

	n03
	Fixation process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	n30
	Demobilization process (d-1)



	
	(62)



Where,
	Exchangeable
	Water soluble and exchangeable activity (Bq)

	n10
	Desorption process (d-1)

	Depo aerosols
	Deposition of aerosols (Bq/d)

	n02
	Leaching process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	n01
	Sorption process (d-1)



 		            (63)
Where,
	Depo aerosols
	 Deposition of aerosols (Bq/d) 

	Deposoil, TOTAL, RN
	Total deposition on soil (Bq/m2)

	AreaDepo
	Area of considered object (m2)

	Dur_dep
	Duration of the deposition event (d)

	FPaerosol
	Aerosol fraction of total deposition (unitless)




Where,
	n01
	Sorption process  (d-1)

	ksorb
	Absorption rate (d-1)




Where,
	n02
	Leaching process (d-1)

	kleaching
	Leaching rate (d-1)




Where,
	n03
	Fixation process (d-1)

	kfixed
	Fixation rate (d-1)




Where,
	n10
	Desorption process (d-1)

	kdesorb
	Desorption rate (d-1)




Where,
	n30
	Demobilization process  (d-1)

	kDesFix
	Mobilization rate (d-1)



	
	(64)



Where,
	kd
	Distribution coefficient for the soil (m3/kg)

	porosity
	Porosity of soil (unitless)

	density
	Density of soil (kg/m3)

	ksorb
	Absorption rate (d-1)

	kdesorb
	Desorption rate (d-1)



	
	(65)



Where,
	Actconcsoil, solution
	Activity concentration in soil solution (Bq/l)

	Soil solution
	Soil solution activity (Bq)

	porosity
	Soil porosity (unitless)

	AreaDepo
	Area of considered object (m2)

	depth
	Depth of the soil rooting zone (m)



	
	(66)



Where,
	BioavailableActConc
	Bioavailable Activity concentration (Bq/kg)

	Soil solution
	 Soil solution activity (Bq)

	Exchangeable
	Water soluble and exchangeable activity (Bq)

	density
	Density of soil (kg/m3)

	depth
	Depth of the soil rooting zone (m)

	AreaDepo
	Area of considered object (m2)



Model parameters
	Name
	Full name
	Unit
	Comments

	Area_Depo
	Area of considered object
	m2
	

	density
	Soil bulk density
	kg/m3
	

	depth
	Depth of the soil rooting zone
	m
	

	FP_aerosol
	Aerosol fraction of total deposition
	unitless
	

	k_sorb
	Absorption rate
	d-1
	Radionuclide dependent

	k_desorb
	Desorption rate
	d-1
	Radionuclide dependent

	k_leaching
	Leaching rate
	d-1
	Radionuclide dependent

	k_fixed
	Fixation rate
	d-1
	Radionuclide dependent

	k_DesFix
	Mobilization rate
	d-1
	Radionuclide dependent

	PH
	Potential of Hydrogen
	unitless
	

	porosity
	Porosity of soil
	unitless
	




[bookmark: _Toc125647714][bookmark: _Toc138146581]A2.2.4. Simple dynamic soil model
One-compartment dynamic model, which considers the processes of leaching, sorption, desorption, and erosion. The Kd-approach (Baes and Sharp, 1983) is used for modelling sorption/desorption. Calculates time dependent concentrations in the rooting zone of the soil.
[bookmark: _Toc125647715]Sub-systems 
This model does not contain any sub-systems. 
Conceptual model	
The conceptual model is illustrated in Figures A2.13 and A2.14.
[image: Chart

Description automatically generated]
Figure A2.13. Simple dynamic soil model – Conceptual model 
[image: Text

Description automatically generated]
Figure A2.14. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Simple Dynamic Soil model.
The model includes only one soil layer (available for root uptake). It considers losses from the system by leaching and erosion. Leaching includes processes of sorption and desorption, which are modelled by the Kd-approach assuming equilibrium between the soil solution and the soil particles. 
Mathematical model
The mathematical model consists of one single compartment corresponding to the rooting zone of the soil. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.
	
	(67)



Where,
	Csoil, total, RN
	Total radionuclide concentration in soil (Bq/kg)

	Soil RN
	Activity in soil (Bq)

	AreaDepo
	Area of considered object (m2)

	hsoil
	Depth of the soil rooting zone (m)

	rhosoil
	Soil  bulk density (kg/m3)



	
	(68)



Where,
	Soil RN
	Activity in soil (Bq)

	Depo aerosols
	Deposition of aerosols (Bq/d)

	Leach
	Leaching process (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	Erosion
	Erosion process (d-1)



	
	(69)



Where,
	rateprec
	Precipitation rate (m3/(m2*d))

	ETpasture
	Evapotranspiration rate (m3/(m2*d))

	hsoil
	Depth of the soil rooting zone (m)

	porosity
	Soil porosity (unitless)

	RetRN
	Retardation factor for the soil (-)



	
	(70)



Where,
	Depo aerosols
	Deposition of aerosols (Bq/d)

	Deposoil, TOTAL, RN
	Total deposition on soil (Bq/m2)

	AreaDepo
	Area of considered object (m2)

	Dur_dep
	Duration of the deposition event (d)

	FPaerosol
	Aerosol fraction of total deposition (unitless)



	
	(71)



Where,
	Erosion
	Erosion (d-1)

	rateerosion
	Erosion rate (kg/(m2*d))

	hsoil
	Depth of the soil rooting zone (m)

	rhosoil
	Soil bulk density (kg/m3)



	
	(72)



Where,
	RetRN
	Retardation factor for the soil (-)

	Kd
	Selection between calculated Kd and user input (m3/kg)

	rhosoil
	Density of the soil (kg/m3)

	porosity
	Porosity of soil (unitless)



	
	(73)



Where,
	Kdcalc
	Calculated distribution coefficient for the soil (m3/kg)

	porosity
	Soil porosity (unitless)

	rhosoil
	Soil bulk density (kg/m3)

	ksorb
	Absorption rate (d-1)

	kdesorb
	Desorption rate (d-1)



	
	(74)



Where,
	Actconcsoil, solution
	Activity concentration in soil solution (Bq/l)

	Soil
	Activity in soil (Bq)

	porosity
	Porosity of soil (Bq)

	AreaDepo
	Area of considered object (m2)

	hsoil
	Depth of the soil rooting zone (m)

	Lto, m3
	Liters in one cubic meter (l/m3)



	
	(75)



Where,
	BioavailableActConc
	Bioavailable Activity concentration (Bq/kg)

	Soil
	Activity in soil (unitless)

	rhosoil
	Soil bulk density (kg/m3)

	hsoil
	Depth of the soil rooting zone (m)

	AreaDepo
	Area of considered object (m2)


Model parameters
	Name
	Full name
	Unit
	Comments

	AreaDepo
	Area of considered object
	m2
	

	ET_pasture
	Evapotranspiration rate
	m3/(m2*d)
	

	FP_aerosol
	Aerosol fraction of total deposition
	unitless
	

	h_soil
	Depth of the soil rooting zone
	M
	

	k_desorb
	Desorption rate
	d-1
	Element specific

	k_sorb
	Absorption rate
	d-1
	Element specific

	Kd_soil
	Distribution coefficient for the soil
	m3/kg.DW
	Element specific

	porosity
	Soil porosity
	unitless
	

	rate_erosion
	Erosion rate
	kg/(m2*d)
	

	rate_prec
	Precipitation rate
	m3/(m2*d)
	

	rho_soil
	Soil bulk density
	kg/m3
	


[bookmark: _Toc125647716][bookmark: _Toc138146582]A2.3. Module: Plants

This module includes models for several types of plants, as well as a model for a generic plant. 
[bookmark: _Toc125647717][bookmark: _Toc138146583]A2.3.1. Grass
Implementation of the FDMT model for grass. Calculates time dependent radionuclide concentrations in grass.
[bookmark: _Toc125647718]Sub-systems 
This model does not contain any sub-systems. 
Conceptual model
The conceptual model is illustrated in Figures A2.15 and A2.16.
[image: ]
Figure A2.15. Model for Grass – Conceptual model 
[image: ]
Figure A2.16. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Grass model.

The model considers contamination of grass from interception of deposited radionuclides and by root uptake and that phloem mobile elements, such as cesium and iodine, are partly translocated to the root zone and taken up at later times.  The increase of grass biomass over time, leading to dilution, is considered in the model. Harvest is assumed to happen continuously. Calculated activity in grass can be used as input to the Hay model. 
Mathematical model
The mathematical model consists of two compartments, one for the fraction of intercepted deposition of radionuclides that is translocated to the rooting zone and the other for the rest of the intercepted deposition that remains at the grass surface and can be removed by weathering processes. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.

	Grass
	Radionuclide concentration in intensive grass (Bq/kg)

	[bookmark: _Toc125647719]

Else 
	(76)



Where,
	DateHarvest, Starts
	Date of harvest begin for Grass (d)

	DateHarvest, Ends
	Date of harvest end for Grass (d)

	CGrass, depRN
	Concentration in grass (Bq/kg)

	CGrass, rootUptakeRN
	Concentration in grass from root uptake (Bq/kg)



	
 
Else
	(77)



Where,
	TFsoilRN
	Transfer factor from soil to grass (unitless)

	Csoil, totalRN
	Total RN concentration in soil (Bq/kg)



	
	(78)



Where,
	Grass 2RN
	Activity in Grass 2 part (Bq/m2)

	Grass 1 RN
	Activity in Grass 1 part (Bq/m2)

	
	Yield of grass at the deposition time (kg/m2)



	

	(79)



Where,
	TFrootUptakeRN
	Soil-plant transfer factor for radionuclide i and plant j.(unitless)

	fiRN
	Enrichment factor for radionuclide i.(unitless)

	Rj
	Mass load (g/g)



	
	(80)



Where,
	Dep grass 1 RN
	Deposition on grass 1 (Bq/m2 d-1)

	lambda RN
	Radioactive decay constant (d-1)

	Translocation RN
	Translocation process(d-1)



	
	(81)



Where,
	lambdatRN
	Rate constant representing translocation to the root zone and subsequent remobilization(d-1)



	/dur_dep
	(82)



Where,
	DepGrass, WET RN
	RN wet deposition (Bq/m2)

	DepGrass, DRY RN
	Dry deposition on grass (Bq/m2)

	ai RN
	Fraction of activity, which is translocated to the root zone(unitless)

	dur_dep
	Duration of the deposition event (d)



	
	(83)



Where,
	Wetdeposition RN
	Total wet deposition of radionuclide i (Bq/m2)

	fwi, 2 RN
	Interception fraction check (unitless)



	


	(84)



Where,
	fwi
	Interception fraction (unitless)



	


	(85)



Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	
	(86)



Where,
	Cintegrated, air RN
	Time-integrated concentration of activity (Bq*h*m-3)

	Vg RN
	Deposition velocity on grass (m/s)

	secondsper, hour
	Conversion hour to seconds(s/h)



	
	(87)



Where,
	Vgj, max RN
	Maximum deposition rate on grass (m/s)

	Bg(T)
	Leaf area index of grass (unitless)

	Bj, max
	Maximum leaf area index of grass (unitless)



	




	(88)



Where,
	DV
	Deposition velocity for Iodine (m/s)



	
	(89)



Where,
	Bj, max
	Maximum leaf area index of grass (unitless)

	k
	Normalising facto r(m2/kg)

	Eg, Grass
	Yield of grass (kg/m2)



	
	(90)



Where,
	Dep grass 2 RN
	Deposition on grass 2 (Bq/m2 d-1)

	lambda RN
	Radioactive decay constant (d-1)

	weathering RN
	Weathering (d-1)

	
	Dilution by increase of biomass (d-1)



	

	(91)



Where,
	lambdawi RN
	Weathering rate(d-1)

	
	Growth dilution rate dependent on the month n (d-1)



	/dur_dep
	(92)



Where,
	DepGrass, WET
	RN wet deposition.(Bq/m2)

	DepGrass, DRY
	Dry deposition on grass (Bq/m2)

	ai
	Fraction of activity, which is translocated to the root zone(unitless)

	dur_dep
	Duration of the deposition event (d)


Model parameters
	Name
	Full name
	Unit
	Comments

	a_i
	Fraction of activity, which is translocated to the root zone
	unitless
	Radionuclide specific

	B_j_max
	Maximum leaf area index of grass
	unitless
	

	DV
	Deposition velocity for Iodine
	m/s
	For elemental, particle, and organic Iodine

	k
	Normalizing factor
	m2/kg
	

	lambda_t
	Rate constant representing translocation to the root zone and subsequent remobilization
	d-1
	Element specific

	lambda_wi
	Weathering rate
	d-1
	Radionuclide specific

	R_j
	Mass load of soil on grass.
	g/g
	

	S_ij
	Retention coefficient of radionuclide i on plant type j
	mm
	Element specific

	TF_rootUptake
	Transfer factor from soil to grass
	unitless
	Element specific

	B_j_time
	Leaf area index of plant type j at time T
	unitless
	

	E_g_Grass
	Yield of grass
	kg/m2
	

	Date_Harvest_Starts
	Date of harvest begin for Grass Intensive.
	d
	

	Date_Harvest_Ends
	Date of harvest end for Grass Intensive.
	d
	



[bookmark: _Toc138146584]A2.3.2. Hay
Implementation of the FDMT model for hay. Calculates time dependent radionuclide concentrations in hay.
[bookmark: _Toc125647720]Sub-systems 
This model does not contain any sub-systems. 
Conceptual model
The conceptual model is illustrated in Figures A2.17 and A2.18.
[image: ]
Figure A2.17. Model for Hay– Conceptual model 
[image: ]
Figure A2.18. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Hay model.
The concentration of activity in hay is taken as a weighted mean concentration in grass harvested between the start and end of the harvesting period. The first half of that period is weighed by 70% and the second by 30% to reflect the relative monthly growth of pasture grass.
Mathematical model
The mathematical model consists of one single compartment used for integration of activity concentrations in grass during hay preparation. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.
	Hay
	Rn Concentration in Intensive Hay (Bq/kg)



	


	(93)



Where,
	Harvestfirst, periodRN
	Concentration gathered during first harvest period (Bq/kg)

	Harvestsecond, periodRN
	RN concentration in grass during the second period of hay preparation (Bq/kg)

	
	Snapshot to find first day of deposition

	lambdaRN
	Radioactive decay constant (d-1)

	tharvest, begins, hay
	Date of begin of the harvest (d)

	tharvest, middle, hay
	Date of end of the first harvest period (d)



	
	(70)



Where,
	GrassMeanRN
	Mean RN concentration (Bq/kg)



	
	(94)



Where,
	GrassMean, SnapshotRN
	Concentration in grass at the beginning of the hay preparation (Bq/kg)

	GrassMeanRN
	Mean RN concentration (Bq/kg)

	weightfactor
	Weighting factor for the first harvesting period for hay (unitless)



	


	(95)



Where,
	daysintegrated
	Duration of the harvest period (d)

	Grass IntegratorRN
	Integration of activity in grass during hay preparation (unitless)




Where,
	HarvestRN
	Harvesting of grass for hey preparation (unitless)

	Reset
	Reset between harvest (d-1)



	




	(96)



Where,
	tharvest, begins, hay
	Date of start of harvest for hay (d)

	tharvest, ends, hay
	Date of end of harvest for hay (d)

	GrassRN
	Radionuclide concentration in intensive grass (Bq/kg)



	


	(97)



Where,
	
	Duration of the harvest period (d)

	
	Calendar day in the year (d)

	
	Date of start of the harvest (d)

	
	Date of end of harvest (d)

	
	Length of harvest period (d)



	
	(98)



Where,
	lengthharvest
	Length of harvest period (d)

	lengthfirst, harvest
	Length of first harvest period (d)

	lengthsecond, harvest
	Length of second harvest period (d)



	
	(99)



Where,
	lengthfirst, harvest
	Length of first harvest period (d)

	tharvest, middle, hay
	Date of end of first harvest period (d)

	tharvest, begins, hay
	Date of start of the harvest (d)



	
	(100)



Where,
	lengthsecond, harvest
	Length of second harvest period (d)

	tharvest, ends, hay
	Date of end of harvest (d)

	tharvest, middle, hay
	Date of end of first harvest period (d)



Model parameters
	Name
	Full name
	Unit
	Comments

	t_harvest_begins_hay
	Date of start of harvest for hay 
	d
	

	t_harvest_ends_hay
	Date of end of harvest 
	d
	

	t_harvest_middle_hay
	Date of end of first harvest period 
	d
	

	weight_factor
	Weighting factor for the first harvest period 
	unitless
	



[bookmark: _Ref99450168][bookmark: _Ref99465292][bookmark: _Toc125647721][bookmark: _Toc138146585]A2.3.3. Type 2 plants
Implementation of the FDMT model for Type 2 plants, i.e., plants that are totally consumed, rather than some parts. For these plants, growth is implicitly considered because the activity deposited onto the leaves is related to the yield at harvest. Examples of type 2 plants: maize, beet leaves. The model calculates time dependent concentrations in foods and feeds.
[bookmark: _Toc125647722]Sub-systems 
This model does not contain any sub-systems. 



Conceptual model
The conceptual model is illustrated in Figures A2.19 and A2.20. 
[image: A screenshot of a computer
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Figure A2.19. Model for Type 2 plants – Conceptual model.
[image: A screenshot of a computer

Description automatically generated with low confidence]
Figure A2.20. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Plants of Type 2 model.
The contamination at the time of harvest is calculated from the initial contamination at the time of deposition considering losses of activity by weathering (by rain and wind) and by growth dilution during the time between deposition and harvest. Dry and wet deposition are considered separately to consider the actual circumstances as realistically as possible. The contamination of plants is given by the activity transferred via the foliage, and the activity resulting from root uptake from the soil. 
The interception of wet deposited radionuclides is calculated from the leaf area index (LAI), the interception coefficient and the amount of rainfall of the precipitation event. The estimation of the root uptake of radionuclides assumes that the radionuclides are well mixed within the entire rooting zone. The calculation of the root uptake of plants is based on the total (dry and wet) deposition onto soil and vegetation. Resuspension of radionuclides results also in a transfer of activity from soil to the above ground parts of the plant. Plant contamination due to resuspension is proportional to the activity in the soil.
Mathematical model
The mathematical model consists of one single compartment for modelling the fate of radionuclides intercepted from the deposition and can be removed by weathering processes. The root uptake of radionuclides from soil is calculated with an equilibrium model, which makes use of soil-to-plant transfer factors. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.
	[bookmark: _Ref99465376][bookmark: _Toc125647723]Total_C_RN_TYPE2RN
	Bq/kg
	Radionuclides concentration in type 2 plants

	
	
	


For the first two years after deposition during harvesting time activity concentration in the Plant Type 2 is calculated as the sum of concentration obtained by root uptake and foliar uptake:
	


Else 
Else  
	(101)


Where
	DateHarvest, Ends
	Date of harvest end for plants (d)

	DateHarvest, Starts
	Date of harvest start for plants (d)

	Summleaves, and, roots,RN
	Summed concentration obtained by root and foliage uptake (Bq/kg)

	Snapshotdecay, RN
	Decay of "last day of harvest" concentration (Bq/kg)


For the first two years after deposition activity concentration in the last day of the harvest period is taken for storage between harvesting periods, considering radioactive decay:
	 


	(102)


[bookmark: _Hlk91170150]Where,
	Snapshotlast, day, of, harvest,RN
	Special block in Ecolego that is used for selecting the last day of harvest

	lambdaRN
	Physical decay constant (1/d)



	
	(103)



Where,
	CleavesRN
	Concentration in leaves(if deposition was after beginning of growth) (Bq/kg)

	CrootRN
	Activity concentration of RN i in plant j resulting from root uptake at time t after deposition (Bq/kg)



	  
	(104)



Where,
	Plants leavesRN
	RN concentration in plant leaves (Bq/m2)

	Ej
	Yield of plant type 2 at the time of harvest (kg/m2)



	           
	(105)



Where,
	DepoRN
	Deposition rate (Bq/m2 d-1)

	WeatheringRN 
	Weathering rate (1/d)



	    
	(106)



Where,
	lambdawiRN
	Weathering rate (1/d)



	/dur_dep
	(107)



Where,
	ANij, WETRN
	Wet deposited activity of nuclide i on the foliage of plant species j (Bq/m2)

	ATij, DRYRN
	Dry deposition of nuclide I on the foliage of plant species j (Bq/m2)

	dur_dep
	Duration of the deposition event (d)



	 
	(108)



Where,
	WetdepositionRN
	Wet deposition on plants type 2 (Bq/m2)

	fwi, 2RN
	Interception fraction check (unitless)



	


	(109)



Where,
	
	Interception fraction(unitless)



	


	(110)


Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	SijRN
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	

	(111)



Where
	Cintegrated, airRN
	Time-integrated concentration of activity (Bq*h*m-3)

	VgRN
	Deposition velocity (m/s)

	secondsper, hour
	Conversion hour to seconds (s/h)



	

	(112)



Where,
	Vgj, max RN
	Maximum deposition velocity (m/s)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Bj, max
	Maximum leaf area index for plants (unitless)




	




	(113)



Where,
	DV
	Deposition velocity for Iodine (m/s)



	
 
Else
	(114)



Where,
	TFsoil RN
	Soil-plant transfer coefficient (unitless)

	Csoil, total RN
	Total RN concentration in soil (Bq/kg)



	

	(115)



Where
	TFrootUptake RN
	Soil-plant transfer factor for radionuclide i and plant j (unitless)

	fi RN
	Enrichment factor for radionuclide i (unitless)

	Rj
	Mass load of soil for plants (g/g)




Model parameters
	Name
	Full name
	Unit
	Comments

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	Plant specific

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particles, and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	lambdawi
	Weathering rate
	1/d
	Radionuclide specific

	Ej
	Yield of plant type 2 at time of harvest
	kg/m2
	



[bookmark: _Toc138146586]A2.3.4. Type 3 plants
Implementation of the FDMT model for Type 3 plants, i.e., plants that are totally consumed, rather than some parts and that are accessible during the whole year. For these plants, growth is implicitly considered because the activity deposited onto the leaves is related to the yield at harvest. Examples of type 3 plants: leafy vegetables. The model calculates time dependent concentrations in foods and feeds.
Sub-systems
This model does not contain any sub-system. 


Conceptual model
The conceptual model is illustrated in Figures A2.19 and A2.20. 
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Figure A2.21. Model for Type 3 plants – Conceptual model.
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Figure A2.22. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Plants of Type 3 model.
The contamination at the time of harvest is calculated from the initial contamination at the time of deposition considering losses of activity by weathering (by rain and wind) and by growth dilution during the time between deposition and harvest. Dry and wet deposition are considered separately to consider the actual circumstances as realistically as possible. The contamination of plants is given by the activity transferred via the foliage, and the activity resulting from root uptake from the soil. 
The interception of wet deposited radionuclides is calculated from the leaf area index (LAI), the interception coefficient and the amount of rainfall of the precipitation event. The estimation of the root uptake of radionuclides assumes that the radionuclides are well mixed within the entire rooting zone. The calculation of the root uptake of plants is based on the total (dry and wet) deposition onto soil and vegetation. Resuspension of radionuclides results also in a transfer of activity from soil to the above ground parts of the plant. Plant contamination due to resuspension is proportional to the activity in the soil.
Mathematical model
The mathematical model consists of one single compartment for modelling the fate of radionuclides intercepted by the plant from the deposition and removed from the plant surface by weathering processes. The root uptake of radionuclides from soil is calculated with an equilibrium model, which makes use of soil-to-plant transfer factors. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.
	[bookmark: _Ref99466499][bookmark: _Ref99466701][bookmark: _Toc125647725]Total_C_RN_TYPE3RN
	Bq/kg
	Radionuclide concentration in type 3 plants



	

 






	(116)



Where,
	DateHarvest, Starts
	Date of harvest start (d)

	Cleafes,RN
	Concentration in leaves(if deposition was after beginning of growth) (Bq/kg)

	DateHarvest, Ends
	Date of harvest end (d)

	Firstday, of, deposition
	Date of first day of deposition (d)

	Datestart, growth
	Date when plants start to grow (d)

	Croot, RN
	Activity concentration of radionuclide i in plant j resulting from root uptake at time t after deposition (Bq/kg)



	
	(117)



Where,
	Plants leaves RN
	RN concentration in plant leaves (Bq/m2)

	Ej
	Yield of plant type 3 at time of harvest (kg/m2)



	 
	(118)



Where,
	DepoRN
	Deposition rate (Bq/m2 d-1)

	WeatheringRN 
	Weathering rate (1/d)



	
	(119)



Where,
	lambdawi,RN
	Weathering rate (1/d)



	
	(120)



Where,
	ANij, WET,RN
	Wet deposited activity of nuclide i on the foliage of plant species j (Bq/m2)

	ATij, DRY,RN
	Dry deposition of nuclide i on the foliage of plant species j (Bq/m2)

	dur_dep
	Duration of the deposition event (d)



	    
	(121)



Where,
	Wetdeposition,RN
	Wet deposition onto type 3 plants (Bq/m2)

	fwi, 2,RN
	Interception fraction check (unitless)



	


	(122)



Where,
	fwi,RN
	Interception fraction (unitless)



	


	(123)



Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Sij,RN
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	
	(124)



Where,
	Cintegrated, air RN
	Integrated activity concentration in air (Bq*h*m-3)

	Vg RN
	Deposition velocity (m/s)

	secondsper, hour
	Conversion hour to seconds (s/h)



	
	(125)



Where
	Vgj, max RN
	Maximum deposition velocity (m/s)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Bj, max
	Maximum leaf area index for plants (unitless)




	




	(126)



Where
	DV
	Deposition velocity for Iodine (m/s)



	
 
Else
	(127)



Where
	TFsoil RN
	Soil-plant transfer factor (unitless)

	Csoil, tota RN l
	Total RN concentration in soil (Bq/kg)



	
	(128)



Where
	TFrootUptake RN
	Soil-plant transfer factor for radionuclide i and plant j (unitless)

	fi
	Enrichment factor for radionuclide i (unitless)

	Rj
	Mass load of soil for plants (g/g)



Model parameters
	Name
	Full name
	Unit
	Comments

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particles, and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	lambdawi
	Weathering rate
	1/d
	Radionuclide specific

	Ej
	Yield of plant type 3 at time of harvest
	kg/m2
	



[bookmark: _Toc138146587]A2.3.5. Type 4 plants
Implementation of the FDMT model for Type 4 plants. This model is used for assessment of the contamination of plants for which only a specific part is used for consumption. The concentration at the last day of harvest is used as input concentration for storage and processing. Examples of Type 4 plants are corn cobs, beet, potatoes, and cereals. The main model output are time dependent activity concentrations in foods and feeds. 
[bookmark: _Toc125647726]Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.23 and A2.24. 
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Figure A2.23. Model for Type 4 plants – Conceptual model.
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Figure A2.24. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Plants of Type 4 model.
[bookmark: _Hlk99117272]The contamination at the time of harvest is calculated from the initial contamination at the time of deposition. Dry and wet deposition are considered separately to consider the actual circumstances as realistically as possible. The contamination of plants is given by the activity transferred via the foliage, and the activity resulting from root uptake from the soil. Losses of activity by weathering (by rain and wind) are conservatively neglected.
The interception of wet deposited radionuclides is calculated from the leaf area index (LAI), the interception coefficient and the amount of rainfall of the precipitation event. The estimation of the root uptake of radionuclides assumes that the radionuclides are well mixed within the entire rooting zone. The calculation of the root uptake of plants is based on the total (dry and wet) deposition onto soil and vegetation.
The translocation of radionuclides from the leaves to the edible part of the plant is quantified by a translocation factor, which gives the fraction of activity deposited on the leaves which is recovered in the edible part of the plant at the time of harvest. The value of the translocation factor depends on the time between deposition and harvest. Translocation is important only for nuclides which are mobile in the phloem. For immobile elements only the direct deposition onto the edible parts of the plant is of relevance and this contribution is also included in the translocation factor. 
Mathematical model
The mathematical model consists of one single compartment for modelling the fate of radionuclides intercepted by the plant leaves from the deposition and then translocated to the edible parts. The root uptake of radionuclides from soil is calculated with an equilibrium model, which makes use of soil-to-plant transfer factors. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.

	[bookmark: _Ref99466860][bookmark: _Toc125647727]Total_C_RN_TYPE4RN
	Bq/kg
	Radionuclides concentration in type 4 plants


For first two years after deposition during harvesting time activity concentration in the Plant Type 4 is calculated as the sum of concentrations obtained by root uptake and foliar uptake:
	


Else 
Else  

	(129)



Where,
	DateHarvest, Ends
	Date of harvest end for plants (d)

	DateHarvest, Starts
	Date of harvest start for plants (d)

	Summleaves, and, roots RN
	Summed concentration obtained by root and foliage uptake (Bq/kg)

	Snapshotdecay RN
	Decay of "last day of harvest" concentration (Bq/kg)



For first two years after deposition the activity concentration in the last day of harvest period is taken for storage between harvesting periods, radioactive decay is considered:
	 

	(130)



Where,
	Snapshotlast, day, of, harvest RN
	Special block in Ecolego used for selecting of the last day of harvest

	lambda RN
	Radioactive decay constant (1/d)



	
	(131)



Where,
	Cleaves RN
	Concentration in leaves(if deposition was after beginning of growth) (Bq/kg)

	Croot RN
	Concentration of activity of RN i in plant j resulting from root uptake at time t after deposition (Bq/kg)



	    
	(132)



Where,
	Plants leaves RN
	RN concentration in plant leaves (Bq/m2)

	
	Translocation factor for plants which depends on number of days between deposition events and start of harvest

	Ej
	Yield of plant type 4 at time of harvest(kg/m2)



	

	(133)


Where,
	
	Dates when deposition happens (d)



	       
	(134)



Where,
	Depo RN
	Deposition rate (Bq/m2 d-1)



	    
	(135)



Where,
	ANij, WET RN
	Wet deposited activity of nuclide i on the foliage of plant species j (Bq/m2)

	ATij, DRY RN
	Dry deposition of nuclide i on the foliage of plant species j (Bq/m2)

	dur_dep
	Duration of the deposition event (d)



	    
	(136)



Where,
	Wetdeposition RN
	Wet deposition onto plants type 4 (Bq/m2)

	fwi, 2 RN
	Interception fraction check (unitless)



	


	(137)



Where,
	fwi RN
	Interception fraction (unitless)



	


	(138)


Where
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Sij RN
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	

	(139)



Where,
	Cintegrated, air RN
	Integrated activity concentration in air (Bq*h*m-3)

	Vg RN
	Deposition velocity (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)



	

	(140)



Where,
	Vgj, max RN
	Maximum deposition velocity (m/s)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Bj, max
	Maximum leaf area index for plants (unitless)



	



	(141)



Where,
	DV
	Deposition velocity for Iodine (m/s)


	
 
Else
	(142)



Where,
	TFsoil RN
	Soil-plant transfer factor (unitless)

	Csoil, total RN
	Total RN concentration in soil (Bq/kg)



	
	(143)



Where,
	TFrootUptake RN
	Soil-plant transfer factor for radionuclide i and plant j (unitless)

	fi RN
	Enrichment factor for radionuclide i (unitless)

	Rj
	Mass load of soil for plants (g/g)



Model parameters
	Name
	Full name
	Unit
	Comments

	TFrootUptake
	Soil-plant transfer factor for radionuclide
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particles, and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Ej
	Yield of plant type 4 at time of harvest
	kg/m2
	

	Translocation_factor
	Translocation factor for plants type 4. 
	unitless
	Element specific



[bookmark: _Toc138146588]A2.3.6. Type 5 plants
Implementation of the FDMT model for Type 5 plants. This model is used for assessment of the contamination of plants for which only a specific part is used for consumption. The mean concentration during the harvesting period is used as input concentration for storage and processing. Examples of Type 5 plants are root vegetables, fruit vegetables, berries. The main model output are time dependent activity concentrations in foods and feeds. 
[bookmark: _Toc125647728]Sub-systems 
This model contains one sub-system for calculating mean plant concentrations during the harvest period. 
Conceptual model
The conceptual model is illustrated in Figures A2.25 and A2.26. 
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Figure A2.25. Model for Type 5 plants – Conceptual model.
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Figure A2.26. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Plants of Type 5 model.
The contamination at the time of harvest is calculated from the initial contamination at the time of deposition. Dry and wet deposition are considered separately to consider the actual circumstances as realistically as possible. The contamination of plants is given by the activity transferred via the foliage, and the activity resulting from root uptake from the soil. Losses of activity by weathering (by rain and wind) are conservatively neglected.
The interception of wet deposited radionuclides is calculated from the leaf area index (LAI), the interception coefficient and the amount of rainfall of the precipitation event. The estimation of the root uptake of radionuclides assumes that the radionuclides are well mixed within the entire rooting zone. The calculation of the root uptake of plants is based on the total (dry and wet) deposition onto soil and vegetation.
The translocation of radionuclides from the leaves to the edible part of the plant is quantified by a translocation factor, which gives the fraction of activity deposited on the leaves which is recovered in the edible part of the plant at the time of harvest. The value of the translocation factor depends on the time between deposition and harvest. Translocation is important only for nuclides which are mobile in the phloem. For immobile elements only the direct deposition onto the edible parts of the plant is of relevance and this contribution is also included in the translocation factor. 
Mathematical model
[bookmark: _Toc125647729][bookmark: _Toc138146589]The mathematical model consists of one single compartment for modelling the fate of radionuclides intercepted by the plant leaves from the deposition and then translocated to the edible parts. The root uptake of radionuclides from soil is calculated with an equilibrium model, which makes use of soil-to-plant transfer factors. One more compartment is used for calculation of the mean activity concentration in plants during the harvesting period. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.

	Total_C_RN_TYPE5 RN
	Bq/kg
	Radionuclides concentration in type 5 plants



For first two years after deposition during harvesting time activity concentration in the Plant Type 5 is calculated as sum of concentration obtained by root uptake and foliar uptake:
	


Else 
Else  

	(144)


For first two years after deposition the mean activity concentration during harvesting period is taken for storage between harvesting periods, radioactive decay is considered:
	 

	(145)



Where,
	
	Special block in Ecolego is used for selecting the mean activity concentration during the harvest period 

	lambda RN
	Radioactive decay constant (1/d)



Calculation of the mean radionuclide concentration in plant during the harvest period:
	


	(146)



Where,
	
	Mean RN concentration (Bq/kg)

	
	Number of days in the harvest period (d)

	
	Special block for integration of activity concentration during the harvest period (Bq/kg)



	
	(147)



Where,
	Cleaves RN
	Concentration in leaves(if deposition was after start of growth) (Bq/kg)

	Croot RN
	Concentration of activity of RN i in plant j resulting from root uptake at time t after deposition (Bq/kg)



	    
	(148)



Where,
	Plants leaves RN
	RN concentration in plant leaves (Bq/m2)

	
	Translocation factor for plants which depends on number of days between deposition events and start of harvest

	Ej
	Yield of plant type 5 at time of harvest (kg/m2)



	

	(149)



Where,
	
	Dates when deposition happens (d)



	           
	(150)



Where,
	Depo RN
	Deposition rate (Bq/m2 d-1)



	    
	(151)



Where,
	ANij, WET RN
	Wet deposited activity of nuclide i on the foliage of plant species j (Bq/m2)

	ATij, DRY RN
	Dry deposition of i on the foliage of plant species j (Bq/m2)

	dur_dep
	Duration of the deposition event (d)



	
	(152)



Where,
	Wetdeposition RN
	Wet deposition onto type 5 plants (Bq/m2)

	fwi, 2 RN
	Interception fraction check (unitless)



	


	(153)



Where,
	fwi RN
	Interception fraction (unitless)



	


	(154)


Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Sij RN
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	


	(155)



Where,
	Cintegrated, air RN
	Integrated activity concentration in air (Bq*h*m-3)

	Vg RN
	Deposition velocity (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)



	

	(156)



Where,
	Vgj, max RN
	Maximum deposition velocity (m/s)

	Bj, time
	Leaf area index of plant type j at time T(unitless)

	Bj, max
	Maximum leaf area index for plants(unitless)



	



	(157)



Where,
	DV
	Deposition velocity for Iodine (m/s)



	
 
Else
	(158)



Where,
	TFsoil RN
	Soil-plant transfer factor (unitless)

	Csoil, total RN
	Total RN concentration in soil (Bq/kg)



	

	(159)



Where,
	TFrootUptake RN
	Soil-plant transfer factor for radionuclide i and plant j (unitless)

	fi RN
	Enrichment factor for radionuclide i (unitless)

	Rj
	Mass load of soil for plants (g/g)



Model parameters
	Name
	Full name
	Unit
	Comments

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particulate and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	Ej
	Yield of type 5 plant at time of harvest
	kg/m2
	

	Translocation_factor
	Translocation factor for type 5 plants. 
	unitless
	Element specific



A2.3.7. Generic plant
[bookmark: _Toc125647730]Model for a generic plant. All relevant transfer processes are included (interception, translocation, weathering, root uptake) and can be switched on/off by the user. Various modes of harvesting and for representation of growth dilution are available for selection. Calculates time dependent radionuclide concentrations in raw foods and feeds. By making appropriate selections in this model, the models described above for Type 2-Type 5 plants can derived. 
Sub-systems 
This model contains one sub-system for calculation of the mean concentration during the harvesting period. 
Conceptual model
The conceptual model is illustrated in Figures A2.27 and A2.28. 
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Figure A2.27. Model for a Generic Plant – Conceptual model.
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Figure A2.28. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Generic Plant model.




The model considers contamination of plant surfaces from interception of deposited radionuclides and by root uptake and that phloem mobile elements, such as cesium and iodine, are partly translocated to the root zone and taken up at later times. Dry and wet deposition are considered separately. Losses of activity by weathering (by rain and wind) are considered.
The interception of wet deposited radionuclides is calculated from the leaf area index (LAI), the interception coefficient and the amount of rainfall of the precipitation event. The estimation of the root uptake of radionuclides assumes that the radionuclides are well mixed within the entire rooting zone. The calculation of the root uptake of plants is based on the total (dry and wet) deposition onto soil and vegetation.
The translocation of radionuclides from the leaves to the edible part of the plant is quantified by a translocation factor, which gives the fraction of activity deposited on the leaves which is recovered in the edible part of the plant at the time of harvest. The value of the translocation factor depends on the time between deposition and harvest. Translocation is important only for nuclides which are mobile in the phloem. For immobile elements only the direct deposition onto the edible parts of the plant is of relevance and this contribution is also included in the translocation factor. 
The increase of grass biomass over time, leading to dilution, can be considered by choosing among several alternative models. 
Mathematical model
The mathematical model consists of two compartments, one for the fraction of intercepted deposition of radionuclides that is translocated to the rooting zone and edible parts of the plant. The other compartment corresponds to the the rest of the intercepted deposition that remains at the plant surface and can be removed by weathering processes. 
The root uptake of radionuclides from soil is calculated with an equilibrium model, which makes use of soil-to-plant transfer factors. One more compartment is used for calculation of the mean activity concentration in plants during the harvesting period. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.
	[bookmark: _Toc125647731][bookmark: _Toc138146590]Total_C_RN 
	Bq/kg
	Radionuclides concentration in generic plants


For first two years after deposition during harvesting time the activity concentration in the Generic Plant is calculated as the  sum of concentration obtained by root uptake and foliar uptake:
	


Else 
Else  

	(160)


For first two years after deposition the mean activity concentration during the harvesting period is taken for storage between harvesting periods, considering radioactive decay:
	 

	(161)


Where,
	
	Special block in Ecolego used for selecting the mean activity concentration during harvest period 

	lambda RN
	Radioactive decay constant (1/d)



Calculation of mean RN concentration in plant during the harvest period:
	


	(162)



Where,
	
	Mean RN concentration (Bq/kg)

	
	Number of days in the harvest period (d)

	
	Special block for integration of activity concentration during the harvesting period (Bq/kg)



	
	(163)



Where,
	
	Concentration in leaves (if deposition was after the start of growth) (Bq/kg)

	
	Concentration of activity of RN i in plant j resulting from root uptake at time t after deposition (Bq/kg)



	
	(164)



Where,
	
	RN concentration in plant leaves, which is affected by translocation to the root zone (Bq/m2)

	
	RN concentration in plant leaves, which is affected by weathering (Bq/m2)

	
	Translocation factor for plants which depends on number of days between deposition events and start of harvest (unitless)

	Ej
	Yield of plant at time of harvest (kg/m2)



	

	(165)



Where,
	
	Dates when deposition happens (d)



	
	(166)



Where,
	
	RN concentration in plant leaves, which is affected by translocation to the root zone (Bq/m2)

	
	Deposition rate on leaves (Bq/m2 d-1)

	
	Radioactive decay constant (d-1)

	
	Translocation rate (d-1)



	/dur_dep
	(167)



Where,
	ANij, WET
	Wet deposited activity of nuclide i on the foliage of plant species j (Bq/m2)

	ATij, DRY
	Dry deposition of nuclides onto different plants (Bq/m2)

	ai
	Fraction of activity, which is translocated to the root zone (unitless)

	dur_dep
	Duration of the deposition event (d)




Where,
	
	Rate constant representing translocation to the root zone and subsequent remobilization (d-1)



	

	(168)



Where,
	
	RN concentration in plant leaves, which is affected by weathering (Bq/m2)

	
	Deposition rate on leaves (Bq/m2 d-1)

	
	Radioactive decay constant (d-1)

	
	Weathering rate (d-1)



	/dur_dep
	(169)



Where,
	ANij, WET
	Wet deposited activity of nuclide i on the foliage of plant species j (Bq/m2)

	ATij, DRY
	Dry deposition of nuclides onto different plants (Bq/m2)

	ai
	Fraction of activity, which is translocated to the root zone(unitless)

	dur_dep
	Duration of the deposition event (d)



	
	(170)



Where,
	lambdawi RN
	Weathering rate (d-1)



	
	(171)



Where,
	Wetdeposition RN
	Wet deposition onto plants (Bq/m2)

	fwi, 2 RN
	Interception fraction check (unitless)



	


	(172)



Where,
	fwi RN
	Interception fraction (unitless)



	


	(173)



Where,
	Amountof, rainfall
	Amount of rainfall of the precipitation event (mm)

	Bj, time
	Leaf area index of plant type j at time T (unitless)

	Sij RN
	Retention coefficient (mm) of radionuclide i on plant type j (mm)



	

	(174)



Where,
	Cintegrated, air RN
	Integrated activity concentration in air (Bq*h*m-3)

	Vg RN
	Deposition velocity (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)



	
	(175)



Where,
	Vgj, max RN
	Maximum deposition velocity (m/s)

	Bj, time
	Leaf area index of plant type j at time T(unitless)

	Bj, max
	Maximum leaf area index for plants (unitless)
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Where,
	DV
	Deposition velocity for Iodine (m/s)
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Where,
	
	Soil-plant transfer factor (unitless)

	
	Total RN concentration in soil (Bq/kg)



	

	(178)



Where,
	TFrootUptake RN
	Soil-plant transfer factor for radionuclide i and plant j (unitless)

	fi RN
	Enrichment factor for radionuclide i (unitless)

	Rj
	Mass load of soil for plants (g/g)



Model parameters
	Name
	Full name
	Unit
	Comments

	a_i
	Fraction of activity, which is translocated to the root zone
	unitless
	Radionuclide specific

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	lambda_wi
	Weathering rate
	d-1
	Radionuclide specific

	lambda_t
	Rate constant representing translocation to the root zone and subsequent remobilization
	d-1
	Element specific

	Rj
	Mass load of soil for plants
	g/g
	

	DV
	Deposition velocity on soil for Iodine 
	m/s
	For elemental, particulate, and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Datestart, Growth
	
	
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	Ej
	Yield of plant type j at time of harvest
	kg/m2
	

	Translocation_factor
	Translocation factor for plants 
	unitless
	Element specific



A2.3.8. Lichens
[bookmark: _Toc102042880]Simple model for calculation of activity concentrations in Lichens that accounts for interception of the deposition and losses by weathering and radioactive decay.
[bookmark: _Toc125647732]Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.29 and A2.30. 
[bookmark: _Ref103593153][bookmark: _Toc102042818][image: Diagram

Description automatically generated with medium confidence]
Figure A2.29. Model for Lichens – Conceptual model.
[image: A screenshot of a computer

Description automatically generated with medium confidence]
Figure A2.30. Input (blue boxes), Outputs (green boxes) and Parameters (grey boxes) of the Lichens model.

The model considers losses of activity deposited on lichens by radioactive decay, weathering by rain and wind, as well as leaching to the soil. Dry and wet deposition are considered separately. Uptake of radionuclides by roots from the soil is not considered. 
Mathematical model
The mathematical model consists of one single compartment for modelling the fate of radionuclides intercepted from the deposition and can be removed by weathering processes and leching to soil. In addition, algebraic equations are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below. In these equations RN means that the output is radionuclide dependent.

	
	(179)



Where,
	
	Activity concentration in lichens (Bq/kg)

	
	Activity in Lichens (Bq/m2)

	
	Biomass of lichens (kg/m2)
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Where,
	Lichens
	Activity in Lichens (Bq/m2)

	Depo
	Deposition rate (Bq/m2 d-1)

	Wethering
	Weathering rate (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	Leaching to soil
	Leaching rate (d-1)



	/dur_dep
	(181)



Where,
	Wetdeposition, RN
	Total wet deposition (Bq/m2)

	Drydeposition, RN
	Total dry deposition (Bq/m2)

	flichens, RN
	Fraction of the total deposition rate that is intercepted by lichens (-)

	dur_dep
	Duration of the deposition event (d)
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Where
	Drydeposition, RN
	Total dry deposition (Bq/m2)

	Cintegrated, air, RN
	Integrated activity concentration in air (Bq*h*m-3)

	Vg, max, RN
	Maximum deposition velocity on lichens (m/s)

	secondsper, hour
	Conversion from hours to seconds (s/h)
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Where,
	lambdawi, RN
	Weathering rate (d-1)
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Where,
	lambdaai, RN
	Rate of leaching of radionuclides from lichens (d-1)
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Where
	Vg, max, RN
	Maximum deposition velocity on Lichen (m/s)

	DV
	Deposition velocity for Iodine (m/s)



Model parameters
	Name
	Full name
	Unit
	Comments

	biomass_lichens
	Biomass of Lichens
	kg/m2
	

	DV
	Deposition velocity for Iodine
	m/s
	For elemental, particulate and organic Iodine

	lambda_wi
	Weathering rate
	d-1
	Radionuclide specific

	lambda_ai
	Leaching rate of nuclide i 
	d-1
	Element specific

	f_lichens
	Fraction of the total deposition rate that is intercepted by lichens
	unitless
	Radionuclide specific





A2.4. Module: Intelligent Transfer Factors (TFs) and distribution coefficients (Kds)

This module includes three sub-systems. One sub-system is used for calculation of the distribution coefficient for radiocaesium. The other two sub-systems are used for calculation of radiocaesium transfer from soil to grass and from soil to wheat and barley. 
[bookmark: _Toc125647734][bookmark: _Toc138146592]A2.4.1. Distribution coefficient
[bookmark: _Toc125647735]Implementation of the model by (Absalom et al. 2001, Tarsitano et al. 2011) for calculation of Caesium Kds. 
Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.31and A2.32. 
[image: ]
Figure A2.31. Model for calculation of distribution coefficients – Conceptual model.
[image: ]
Figure A2.32. Outputs (green boxes) and Parameters (grey boxes) of the model for calculation of distribution coefficients.
The model implemented in EcoFood is the one described in Tarsitano et al. (2011), which is a further development of the model by Absalom et al. (2001). The model partitions radiocaesium between the clay and humic fractions of soils, analogous to the distribution of adsorbed potassium. The model provides a way of estimating the distribution coefficient from common soil properties. 
Mathematical model
The mathematical model consists of algebraic equations which are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below.
To labile radiocaesium distribution coefficient of the soil is calculated as the sum of the distribution coefficient for the clay part of the soil and a minimum distribution coefficient for a soil with negligible adsorption of radiocaesium on clay surfaces.
	Kdsoil_Int
	Labile radiocaesium distribution coefficient (L/kg)



	
	(186)



Where,
	Kdclay
	Distribution coefficient for the clay fraction of the soil (L/kg)

	Kdmin
	Minimum value of the labile radiocaesium distribution coefficient (L/kg)



	
	(187)



Where,
	RIPclay
	Radiocaesium interception potential expressed on a per unti clay basis (mmol*kg-1)

	thetaclay
	Gravimetric clay content (unitless)

	molTommol
	Conversion from mol to mmol (mmol/mol)

	mK
	Solution potassium molarity (mol/L)

	a7
	Empirical constant (unitless)

	mNH4
	Ammonium concentration in soil (mol/L)



	
	(188)



Where,
	a9
	Empirical constant (mmol/kg)

	a8
	Empirical constant (mmol/kg)

	thetahumus
	Humus content of soil (unitless)

	thetaclay
	Gravimetric clay content of soil (unitless)



	
	(189)



Where,
	Kchi, soil
	Whole soil exchangeable potassium concentration (cmolc/kg)

	alpha
	 (cmolc*L/kg*mol)

	thetahumus
	Humus content of the soil (unitless)

	beta
	 (cmolc*L/kg*mol)

	thetaclay
	Gravimetric clay content (unitless)

	gamma
	 (L/mol)



Model parameters
	Name
	Full name
	Unit
	Comments

	a7
	Empirical constant
	unitless
	

	a9
	Empirical constant
	mmol/kg
	

	a8
	Empirical constant
	mmol/kg
	

	Alpha
	
	cmolc*L/kg*mol
	

	Beta
	
	cmolc*L/kg*mol
	

	Gamma
	
	L/mol
	

	Kchi, soil
	Whole soil exchangeable potassium concentration
	cmolc/kg
	

	mNH4
	Ammonium concentration in soil
	mol/L
	

	Kdmin
	Minimum value of the labile radiocaesium distribution coefficient  
	L/kg
	

	thetahumus
	Humus content of the soil
	unitless
	

	thetaclay
	Gravimetric clay content of the soil
	unitless
	



[bookmark: _Toc125647736][bookmark: _Toc138146593]A2.4.2. Transfer Factor from soil to grass
[bookmark: _Toc125647737]Implementation of the model by (Absalom et al. 2001, Tarsitano et al. 2011) for calculation of radiocaesium TF from soil to grass.
Sub-systems 
This model does not contain any sub-system. 
Conceptual model
The conceptual model is illustrated in Figures A2.33 and A2.34. 
[image: ]
Figure A2.33. Model for calculation of transfer factors to grass – Conceptual model.

[image: ]
Figure A2.34. Outputs (green boxes) and Parameters (grey boxes) of the model for calculation of transfer factors to grass.
The model assumes that radiocaesium concentration in the grass is related to the radiocaesium concentration in soil solution and allowance is made for competition with potassium ions for root uptake. The time dependent decrease in radiocaesium concentration in grass, due to fixation of radiocaesium to clay particles, is described using a two-component exponential, adjusted for the presence of organic matter. 
Mathematical model
The mathematical model consists of algebraic equations which are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below.
	TFint_Grass
	Transfer factor from soil to crops (unitless)



	
	(190)



Where,
	CF
	Concentration factor from soil solution to grass (L/kg)

	Dreduced
	Dynamic factor that describes the change in labile radiocaesium with time (reduced) (unitless)

	KdL
	Labile radiocaesium distribution coefficient (L/kg)



	
	(191)



Where,
	kfast
	Time constant for fast soil fixation (1/d)

	Kdr
	Proportion of labile radiocaesium adsorbed on the clay fraction (unitless)
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Where,
	Kdclay
	Distribution coefficient for the clay fraction of the soil (L kg-1)

	KdL
	Labile radiocaesium distribution coefficient (L/kg)
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Where,
	Kdclay
	Distribution coefficient for the clay fraction of the soil (L kg-1)

	Kdmin
	Minimum value of the labile radiocaesium distribution coefficient (L/kg)



	
	(194)



Where,
	RIPclay
	Radiocaesium interception potential expressed on a per unti clay basis (mmol*kg-1)

	thetaclay
	Gravimetric clay content (unitless)

	molTommol
	Conversion from mol to mmol (mmol/mol)

	mK
	Solution potassium molarity (mol/L)

	a7
	Empirical constant (unitless)

	mNH4
	Ammonium concentration in soil (mol/L)



	
	(195)



Where,
	a9
	Empirical constant (mmol/kg)

	a8
	Empirical constant (mmol/kg)

	thetahumus
	Humus content in soil (unitless)

	thetaclay
	Gravimetric clay content in soil (unitless)



	
	(196)



Where,
	a1
	Empirical constant (L/kg)

	a2
	Empirical constant (L/kg*(mol*L)-1)

	mK
	Solution potassium molarity (mol/L)



	
	(197)



Where,
	Kchi, soil
	Whole soil exchangeable potassium concentration (cmolc/kg)

	alpha
	 (cmolc*L/kg*mol)

	thetahumus
	Humus content (unitless)

	beta
	 (cmolc*L/kg*mol)

	thetaclay
	Gravimetric clay content (unitless)

	gamma
	 (L/mol)



Model parameters
	Name
	Full name
	Unit
	Comments

	a1
	Empirical constant
	L/kg 
	

	a2
	Empirical constant
	L/kg*(mol*L)-1
	

	a7
	Empirical constant
	unitless
	

	a9
	Empirical constant
	mmol/kg
	

	a8
	Empirical constant
	mmol/kg
	

	Alpha
	
	cmolc*L/kg*mol
	

	Beta
	
	cmolc*L/kg*mol
	

	Gamma
	
	L/mol
	

	Kchi, soil
	Whole soil exchangeable potassium concentration
	cmolc/kg
	

	Kdmin
	Minimum value of the labile radiocaesium distribution coefficient
	L/kg
	

	mNH4
	Ammonium concentration in soil
	mol/L
	

	molTommol
	Conversion from mol to mmol
	mmol/mol
	

	thetaclay
	Gravimetric clay content in soil
	unitless
	

	thetahumus
	Humus content in soil
	unitless
	



[bookmark: _Toc125647738][bookmark: _Toc138146594]A2.4.3. Transfer Factor for crops
[bookmark: _Toc125647739]Implementation of the model by (Absalom et al. 2001, Tarsitano et al. 2011) for calculation of Caesium TF from soil to crops. 
Sub-systems 
This model does not contain any sub-system.
Conceptual model
The conceptual model is illustrated in Figures A2.35 and A2.36. 
[image: ]
Figure A2.35. Model for calculation of transfer factors to crops – Conceptual model.

[image: ]
Figure A2.36. Outputs (green boxes) and Parameters (grey boxes) of the model for calculation of transfer factors to crops.
The model assumes that radiocaesium concentration in the crops is related to the radiocaesium concentration in soil solution and allowance is made for competition with potassium ions for root uptake. The time dependent decrease in radiocaesium concentration in crops, due to fixation of radiocaesium to clay particles, is described using a two-component exponential, adjusted for the presence of organic matter. 
Mathematical model
The mathematical model consists of algebraic equations which are used for calculation of the different model outputs using values assigned to the model parameters. The model equations are presented below.
	TFint_Plant
	Transfer factor from soil to crops (unitless)



	
	(198)



Where,
	CF
	Radiocaesium concentration factor from soil solution to crops (L/kg)

	Dreduced
	Dynamic factor which describes the change in labile radiocaesium with time (reduced) (unitless)

	KdL
	Labile radiocaesium distribution coefficient (L/kg)
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Where,
	kfast
	Time constant for fast soil fixation (1/d)

	Kdr
	Proportion of labile radiocaesium adsorbed on the clay fraction (unitless)
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Where,
	Kdclay
	Adsorption on clay particles (L/kg)

	KdL
	Labile radiocaesium distribution coefficient (L/kg)
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Where,
	Kdclay
	Distribution coefficient for the clay fraction of the soil (L/kg)

	Kdmin
	Minimum value of the labile radiocaesium distribution coefficient  (L/kg)



	
	(202)



Where,
	RIPclay
	Radiocaesium interception potential expressed on a per unit clay basis (mmol*kg-1)

	thetaclay
	Gravimetric clay content (unitless)

	molTommol
	Conversion from mol to mmol (mmol/mol)

	mK
	Solution potassium molarity (mol/L)

	a7
	Empirical constant (unitless)

	mNH4
	Ammonium concentration in soil (mol/L)




	
	(203)



Where,
	a9
	Empirical constant (mmol/kg)

	a8
	Empirical constant (mmol/kg)

	thetahumus
	Humus content in soil (unitless)

	thetaclay
	Gravimetric clay content in soil (unitless)
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Where,
	a1
	Empirical constant (L/kg)

	a2
	Empirical constant(L/kg*(mol*L)-1)

	mK
	Solution potassium molarity (mol/L)



	
	(205)



Where,
	Kchi, soil
	Whole soil exchangeable potassium concentration (cmolc/kg)

	alpha
	 (cmolc*L/kg*mol)

	thetahumus
	Humus content (unitless)

	beta
	 (cmolc*L/kg*mol)

	thetaclay
	Gravimetric clay content (unitless)

	gamma
	 (L/mol)



Model parameters
	Name
	Full name
	Unit
	Comments

	a1
	Empirical constant
	L/kg 
	

	a2
	Empirical constant
	L/kg*(mol*L)-1
	

	a7
	Empirical constant
	unitless
	

	a9
	Empirical constant
	mmol/kg
	

	a8
	Empirical constant
	mmol/kg
	

	alpha
	
	cmolc*L/kg*mol
	

	beta
	
	cmolc*L/kg*mol
	

	gamma
	
	L/mol
	

	Kchi, soil
	Whole soil exchangeable potassium concentration
	cmolc/kg
	

	Kdmin
	Minimum value of the labile radiocaesium distribution coefficient
	L/kg
	

	mNH4
	Ammonium concentration in soil
	mol/L
	

	molTommol
	Conversion from mol to mmol
	mmol/mol
	

	thetaclay
	Gravimetric clay content in soil
	unitless
	

	thetahumus
	Humus content in soil
	unitless
	



[bookmark: _Toc125647740]

[bookmark: _Toc138146595]A2.5. Module: Biotopes

This module includes integrated models of the soil-plant system for different types of biotopes. The models have been built by integrating library models for soil and plants. 
[bookmark: _Toc125647741][bookmark: _Toc138146596]A2.5.1. Grassland
[bookmark: _Toc125647742]Sub-systems 
The Grassland model contains two sub-systems: The Analytical Soil model and the Grass and Hay model. 
Conceptual model
[image: Graphical user interface

Description automatically generated with medium confidence]
[bookmark: _Toc125647871]Figure 2. Grassland model
Mathematical model
[image: Graphical user interface

Description automatically generated]
[bookmark: _Ref99443392][bookmark: _Toc125647872]Figure 3. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Grassland model subsystem.
Figure 34 presents the inputs, outputs, and parameters of the Grassland sub-system. All inputs to this subsystem come from the Input model and are model parameters. Grassland sub-system has four external parameters (highlighted in blue). Internal parameters are the same as for Soil FDMT, Grass and Hay models.
Mathematical equations are the same as listed in paragraphs 4.2 and 4. 
Model parameters

	Name
	Full name
	Unit
	Comments

	L_soil
	Depth of rooting zone 
	m
	Depth of soil layer available for root uptake

	lambda_ai_soil
	Leaching rate of nuclide i 
	1/d
	Element specific

	lambda_di
	Desorption rate of the nuclide i from the soil 
	1/d
	Element specific

	lambda_fi
	Fixation rate of nuclide i 
	1/d
	Element specific

	rho
	Soil density for soil
	kg/m3
	Soil density for top soil layer

	a_i
	Fraction of activity, which is translocated to the root zone
	unitless
	Radionuclide specific

	B_j_max
	Maximum leaf area index of grass
	unitless
	

	DV
	Deposition velocity for Iodine
	m/s
	For elemental, particle and organic Iodine

	k
	Normalising factor
	m2/kg
	

	lambda_t
	Rate constant representing translocation to the root zone and subsequent remobilization
	d-1
	Element specific

	lambda_wi
	Weathering rate
	d-1
	Radionuclide specific

	R_j
	Mass load of soil on grass.
	g/g
	

	S_ij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	TF_rootUptake
	
	unitless
	Element specific

	B_j_time
	Leaf area index of plant type j at time T
	unitless
	

	E_g_Grass
	Yield of grass
	kg/m2
	

	Date_Harvest_Starts
	Date of harvest begin for Grass Intensive.
	d
	

	Date_Harvest_Ends
	Date of harvest end for Grass Intensive.
	d
	

	t_harvest_begins_hay
	Date of begin of the harvest for hay intensive
	d
	

	t_harvest_ends_hay
	Date of the end of harvest for hay intensive
	d
	

	t_harvest_middle_hay
	Date of the end of first harvest period for hay intensive
	d
	

	weight_factor
	Weight factor for the first period for hay extensive
	unitless
	


[bookmark: _Toc125647743]
[bookmark: _Toc138146597]A2.5.2. Type 2 Cropland 
[bookmark: _Toc125647744]Sub-systems 
Type 2 Cropland contains two sub-systems – “Analytical/FDMT Soil model” and “Plant Type 2”. 
“Analytical/FDMT Soil model” sub-system contains Soil FDMT model and is described in paragraph 4. 
“Plant Type 2” sub-system contains model of Type 2 plant and described in paragraph 5.3. 
Conceptual model
Model of the soil-plant system for a Type-2 cropland. Developed from integration of the model for Type 2 plants with the Analytical Soil model. Calculates time dependent concentrations in soil and foods, feeds from Type 2 plants.
In the Plant 2 Cropland model are combined Soil FDMT model and model for Type 2. Inputs come from “Input” module. 
[image: ]
[bookmark: _Toc125647873]Figure 4. Type 2 Cropland model
Mathematical model
[image: ]
[bookmark: _Ref99450050][bookmark: _Toc125647874]Figure 5. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Type 2 Cropland subsystem.
Figure 36 presents the inputs, outputs, and parameters of the Plant 2 Cropland sub-system. All inputs to this subsystem come from the Input model and are model parameters. Sub-system has four external parameters (highlighted in blue). Internal parameters are the same as for Soil and Type 2 models.
Mathematical equations are the same as listed in paragraphs 5.3 and 4. 
Model parameters
	Name
	Full name
	Unit
	Comments

	L_soil
	Depth of rooting zone 
	m
	Depth of soil layer available for root uptake

	lambda_ai_soil
	Leaching rate of nuclide i 
	1/d
	Element specific

	lambda_di
	Desorption rate of the nuclide i from the soil 
	1/d
	Element specific

	lambda_fi
	Fixation rate of nuclide i 
	1/d
	Element specific

	rho
	Soil density for soil
	kg/m3
	Soil density for top soil layer

	TFrootUptake
	Soil-plant transfer factor for radionuclide
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	Plant specific

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	lambdawi
	Weathering rate
	1/d
	Radionuclide specific

	Ej
	Yield of plant type 3 at time of harvest
	kg/m2
	


[bookmark: _Toc125647745]
[bookmark: _Toc138146598]A2.5.3. Type 3 Cropland 
[bookmark: _Toc125647746]Sub-systems 
Type 3 Cropland contains two sub-systems, one corresponding to the Analytical Soil model and the other to the Plant Type 3 model. 
“Analytical/FDMT Soil model” sub-system contains Soil FDMT model and is described in paragraph 4. 
“Plant Type 3” sub-system contains model of Type 3 plant and described in paragraph 5.4 
Conceptual model
Model of the soil-plant system for a Type-3 cropland. Developed from integration of the model for Type 3 plants with the Analytical Soil model. Calculates time dependent concentrations in soil and foods, feeds from Type 3 plants.
In the Plant 3 Cropland model are combined Soil FDMT model and model for Type 3. Inputs come from “Input” module. 
[image: ]
[bookmark: _Toc125647875]Figure 6. Type 3 Cropland model
Mathematical model
[image: ]
[bookmark: _Toc125647876]Figure 7. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Type 3 Cropland subsystem.
Figure above presents the inputs, outputs, and parameters of the Plant 3 Cropland sub-system. All inputs to this subsystem come from the Input model and are model parameters. Sub-system has four external parameters (highlighted in blue). Internal parameters are the same as for Soil and Type 3 models.
Mathematical equations are the same as listed in paragraphs 5.3 and 4. 
Model parameters
	Name
	Full name
	Unit
	Comments

	L_soil
	Depth of rooting zone 
	m
	Depth of soil layer available for root uptake

	lambda_ai_soil
	Leaching rate of nuclide i 
	1/d
	Element specific

	lambda_di
	Desorption rate of the nuclide i from the soil 
	1/d
	Element specific

	lambda_fi
	Fixation rate of nuclide i 
	1/d
	Element specific

	rho
	Soil density for soil
	kg/m3
	Soil density for top soil layer

	TFrootUptake
	Soil-plant transfer factor for radionuclide
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	lambdawi
	Weathering rate
	1/d
	Radionuclide specific

	Ej
	Yield of plant type 3 at time of harvest
	kg/m2
	


[bookmark: _Toc125647747]
[bookmark: _Toc138146599]A2.5.4. Type 4 Cropland 
[bookmark: _Toc125647748]Sub-systems 
Type 3 Cropland contains two sub-systems – “Analytical/FDMT Soil model ” and “Plant Type 4 model”. 
“Analytical/FDMT Soil model” sub-system contains Soil FDMT model and is described in paragraph 4. 
“Plant Type 4” sub-system contains model of Type 4 plant and described in paragraph 5.5.
Conceptual model
Model of the soil-plant system for a Type-4 cropland. Developed from integration of the model for Type 4 plants with the Analytical Soil model. Calculates time dependent concentrations in soil and foods, feeds from Type 4 plants.
In the Plant 4 Cropland model are combined Soil FDMT model and model for Type 4. Inputs come from “Input” module. 
[image: ]
[bookmark: _Toc125647877]Figure 8. Type 4 Cropland model
Mathematical model
[image: ]
[bookmark: _Toc125647878][bookmark: _Hlk125123222]Figure 9. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Type 4 Cropland subsystem.
Figure above presents the inputs, outputs, and parameters of the Plant 4 Cropland sub-system. All inputs to this subsystem come from the Input model and are model parameters. Sub-system has four external parameters (highlighted in blue). Internal parameters are the same as for Soil and Type 4 models.
Mathematical equations are the same as listed in paragraphs 5.5 and 4. 
Model parameters
	Name
	Full name
	Unit
	Comments

	L_soil
	Depth of rooting zone 
	m
	Depth of soil layer available for root uptake

	lambda_ai_soil
	Leaching rate of nuclide i 
	1/d
	Element specific

	lambda_di
	Desorption rate of the nuclide i from the soil 
	1/d
	Element specific

	lambda_fi
	Fixation rate of nuclide i 
	1/d
	Element specific

	rho
	Soil density for soil
	kg/m3
	Soil density for top soil layer

	TFrootUptake
	Soil-plant transfer factor for radionuclide
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	

	Sj
	Soil intake by grazing animal
	g/g
	

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Ej
	Yield of plant type 4 at time of harvest
	kg/m2
	

	Translocation_factor
	Translocation factor for plants type 4. 
	unitless
	Element specific


[bookmark: _Toc125647749]
[bookmark: _Toc138146600]A2.5.5. Type 5 Cropland 
[bookmark: _Toc125647750]Sub-systems 
Type 3 Cropland contains two sub-systems – “Analytical/FDMT Soil model ” and “Plant Type 5 model”. 
“Analytical/FDMT Soil model” sub-system contains Soil FDMT model and is described in paragraph 4. 
“Plant Type 5” sub-system contains model of Type 4 plant and described in paragraph 5.6.
Conceptual model
Model of the soil-plant system for a Type-5 cropland. Developed from integration of the model for Type 5 plants with the Analytical Soil model. Calculates time dependent concentrations in soil and foods, feeds from Type 5 plants.
In the Plant 5 Cropland model are combined Soil FDMT model and model for Type 5. Inputs come from “Input” module. 
[image: ]
[bookmark: _Toc125647879]Figure 10. Type 5 Cropland model
Mathematical model
[image: ]
[bookmark: _Toc125647880]Figure 11. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Type 5 Cropland subsystem.
Figure above presents the inputs, outputs, and parameters of the Plant 5 Cropland sub-system. All inputs to this subsystem come from the Input model and are model parameters. Sub-system has four external parameters (highlighted in blue). Internal parameters are the same as for Soil and Type 5 models.
Mathematical equations are the same as listed in paragraphs 5.5 and 4. 
Model parameters
	Name
	Full name
	Unit
	Comments

	L_soil
	Depth of rooting zone 
	m
	Depth of soil layer available for root uptake

	lambda_ai_soil
	Leaching rate of nuclide i 
	1/d
	Element specific

	lambda_di
	Desorption rate of the nuclide i from the soil 
	1/d
	Element specific

	lambda_fi
	Fixation rate of nuclide i 
	1/d
	Element specific

	rho
	Soil density for soil
	kg/m3
	Soil density for top soil layer

	TFrootUptake
	Soil-plant transfer factor for radionuclide
	unitless
	Element specific

	fi
	Enrichment factor for radionuclide i
	unitless
	Radionuclide specific

	Rj
	Mass load of soil for plants
	g/g
	

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	For elemental, particle and organic Iodine

	DateHarvest, Ends
	Date when harvest ends
	d
	

	DateHarvest, Starts
	Date when harvest starts
	d
	

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	

	Bj, max
	Maximum leaf area index for plants
	unitless
	

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	Element specific

	Ej
	Yield of plant type 4 at time of harvest
	kg/m2
	

	Translocation_factor
	Translocation factor for plants type 4. 
	unitless
	Element specific



[bookmark: _Toc125647751][bookmark: _Toc138146601]A2.5.6. Forestland
This model is used for assessment of the contamination of different parts of the forest (tree, berries, wild game meat, mushrooms) and calculation of possible external effective dose obtained from occupancy in the forest. 
The model simulates the transfer of radionuclides in the forest ecosystem. It quantifies the dynamic changes for three types of forests, typical of a region. The model gives the contamination of forest products and dose rate for external radiation as a function of time. External and internal radiation doses for various population groups according to their stay in forests and their use of forest products can be assessed since the first year until the 50th year after the fallout event. 
Six population groups are presented in this model:
· Adult;
· 5 year-old-child;
· Hunter;
· Collector;
· Forest worker;
· Vegetarian.
Six types of forests are presented:
· Mixed forests;
· Deciduous forests;
· Coniferous forests;
· Pine forests;
· Spruce forests;
· Pine Seedling forests. 
The module includes sub-systems Forest (calculates activity distribution in the forest), Berries (calculates activity distribution in berries and uses Forest sub-system as input), Mushrooms ( (calculates activity distribution in mushrooms and uses Forest sub-system as input) and Game meat (calculates activity distribution in meat and uses Forest sub-system as input).
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[bookmark: _Toc125647881]Figure 12. Forest unit. Berries, mushrooms and game meat model
 presents the inputs, outputs, and parameters of the Forest unit subsystem. Inputs to this subsystem come from the Input model.
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[bookmark: _Toc125647882]Figure 13. Inputs (blue text boxes), Outputs (green textboxes) of the Forest unit subsystem.
Forest 

[bookmark: _Toc125123944][bookmark: _Toc125647752]Sub-systems 
This sub-system doesn’t contain sub-systems. 
Conceptual model
The model calculates the deposition and time-dependent distribution of radionuclides in forests, and the radiation doses received externally.
The Forest sub-system receives radionuclide concentrations in air as input from the Input module to various parts of the forest.
Forest trees are divided to four parts - understory, crown, bark and soil. 
In the model are presented next compartments: and top and root soil layers. 
Dry deposition is estimated using deposition velocities for different surfaces and radionuclides, relative leaf area indices with respect to season and time integrated concentrations of radionuclides in air. The total wet deposition received by an area is distributed on the surfaces of the vegetation and soil. The fraction of the deposited radionuclides intercepted by the various vegetation components varies, depending on forest structure and weather conditions during the cloud passage.
The interception of wet deposition is assumed to depend on the leaf area index, canopy cover fraction, retention coefficient of different radionuclides and rainfall. The leaf area index for deciduous and mixed forests and for understorey vegetation depends on the season. For crowns, the leaf area index also varies by tree species and forest type. A corresponding surface area index, which depends on the stem volume of the forest and on the height of the crown limit, is applied to the trunk layer below crown limit. The canopy cover fraction defines the fraction of ground area covered by the crowns of trees and thus describes the density of the forest. The retention coefficients of radionuclides are related to the water storage capacity of the vegetation surfaces and to the properties of radionuclides retained by the vegetation. A correction factor for the retention of crowns, trunks and understorey adjusts the interception fractions to better correspond to the values measured and the morphology of complete plants.
Next main processes are considered in the model - root uptake, weathering and litterfall, surface runoff, absorption and fixation and vertical migration, bioavailability. 
After a deposition event, the initial distribution of different radionuclides in a forest will change continuously, and in a few days, the tree canopy will have lost a considerable fraction of the intercepted radioactive material. The chemical form and Radioactive characteristics of the substances carrying the radionuclides and the chemical behavior of the isotopes themselves will affect the rate at which the radionuclides are removed from the canopy to the undervegetation and soil. As to weathering, the weather type will have an influence on the fractions removed by wind and by the processes of throughfall and stem flow. Litterfall, especially leaves and needles in autumn, transfers both external and internal contaminants from plants to the forest floor. A fraction of the deposited material can be absorbed and metabolized through the foliar and twig surfaces of plants. The plants transport radioisotopes in their nutrient cycle, but only the isotopes of the nutrient elements can follow the corresponding nutrient pool completely. After the external contaminants have been removed from the tree crowns and undervegetation, the annual change in the radionuclide content of plants is controlled mainly by the root uptake of radionuclides from the soil. The soil compartment receives radioactive material directly from the fallout and from all types of forest vegetation through weathering and litterfall. Surface runoff from the catchment can be significant during snow melt and rainy seasons, especially in alpine regions.
Forest biomass was assumed to consist of three homogeneous layers which are understory, trunk and crown layer. The two layers of trees plus air comprise a "forest equivalent medium"  which interacts with photon radiation. These layers are assumed homogeneous, and horizontally infinite or semi-infinite. The activities of forest compartments are given per surface area of the ground. For calculation of kerma rates in air, the soil and understory compartments were combined, and activities in ground layer refer to the sum of activities in understorey and soil. In connection of external radiation, the sum of activities in all three soil compartments (bio-available and non-available including fixed) is used.

[image: Chart

Description automatically generated]
[bookmark: _Toc125647883]Figure 14. Forest model
Mathematical model
Radioisotopes are transferred from crown layer to the soil by weathering and litterfall. Immediately after deposition, radionuclides are absorbed by the crown, and the absorbed fraction of activity is then no longer available to the weathering process. 
Radionuclides are transferred from trunk layer to the soil by weathering of the initially deposited activity from the outer bark. This activity is calculated as trunk activity minus the fraction of activity gained by root uptake. 
Radionuclides are transferred from the understorey to the soil in the course of weathering. In the early phase after deposition, activity is absorbed by understorey vegetation. The absorbed fraction of activity is then no longer available to the weathering process. Absorption is described by an absorption rate, which is applied during the first fifteen days after the deposition event.
The soil compartment interacts with all other compartments. It receives activity from the crown layer via weathering and litter fall, and from trunks and the understorey by weathering.
Besides runoff, which usually only plays a minor role, especially after the first year, the crowns, trunks and understorey remove activity from the soil by root uptake. Immediately after deposition the radionuclides are not totally available to root uptake from the root zone of trees and the understorey. Due to further fixation and vertical migration, a fraction of the radionuclides becomes unavailable to root uptake over time. However, also this fraction of soil activity contributes to kerma rates from the soil. Therefore, two types of soil activity are calculated. The first one includes the fraction of activity bound by fixation and the activity that has migrated downwards. is used in the external dose calculation. The second type, excludes the fixed and migrated fraction of activity.
Figure 46 presents the inputs, outputs, and parameters of the Forest subsystem. Inputs to this subsystem come from the Input model.
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[bookmark: _Ref125644848][bookmark: _Toc125124067][bookmark: _Toc125647884]Figure 15. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Forest subsystem.
The outputs from the Forest subsystem, their definitions and the equations are presented below:
	
	Bq/m2
	Ground vegetation

	
	Bq/m2
	Top soil

	
	Bq/m2
	Root zone

	Dose_ext_effective
	Sv 
	Potential effective dose 



	
	(183)



[bookmark: _Hlk125640763]Where,
	
	Deposition onto ground vegetation [Bq/m2]

	
	Root zone deposited activity [Bq/m2]

	
	Root uptake process from Root zone to Ground vegetation[d-1]

	Absorption
	Absorption process [d-1]

	lambdaRN
	Radioactive decay constant [d-1]

	
	Weathering from Ground vegetation to Top soil zone[d-1]
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Where,
	lambdaRU
	Root uptake rate [d-1]
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Where,
	Depositiontime, RN
	Date of deposition [d]

	lambdaabs
	Absorption rate[d-1]
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Where,
	Depositiontime, RN
	Date of deposition [d]

	LambdaUS
	Weathering rate [d-1]
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Where,
	
	Weathering from Crown to Top soil zone [d-1]

	
	Weathering from Ground vegetation to Top soil zone [d-1]

	
	Bark compartment [Bq/m2]

	
	Weathering from from Bark to Top soil layer[d-1]

	
	Crown compartment [Bq/m2]

	Litterfall
	Litterfall process[d-1]

	
	Deposition onto top soil layer [Bq/m2]

	
	Activity transfer process / Availability [d-1]

	lambdaRN
	Radioactive decay constant [d-1]

	Runoff
	 process[d-1]



	
	(188)



Where,
	
	Activity transfer process / Availability [d-1]

	
	Root uptake process from rooting zone to crown [d-1]

	
	Fixation / Removal process [d-1]

	
	Root uptake from root zone to wood [d-1]

	
	Root uptake from root zone to ground vegetation [d-1]

	
	Radioactive decay constant [d-1]

	
	Root uptake from root zone to bark [d-1]
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Where,
	
	 Root uptake process from rooting zone to crown [d-1]

	
	 Deposition onto crown layer [Bq/m2 d-1]

	
	 Weathering from Crown to Top soil zone [d-1]

	
	Absorption process[d-1]

	
	Radioactive decay constant [d-1]

	
	Litterfall [d-1]
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Where,
	lambdaRC
	Root uptake rate[d-1]
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Where,
	Depositiontime, RN
	Date of deposition [d]

	lambdaCS
	Weathering rate [d-1]



	
	(192)



Where,
	Litterfallrate
	Litterfall rate [d-1]
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Where,
	Depositiontime, RN
	Date of deposition [d]

	lambdaabs
	Absorption rate[d-1]
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Where,
	
	Bark compartment [Bq/m2]

	
	Deposition onto bark[unitless]

	
	Root uptake [d-1]

	lambdaRN
	Radioactive decay constant [d-1]

	
	Weathering [d-1]
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Where,
	lambdaRB
	Root uptake rate for bark[d-1]



	
	(196)
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Where,
	
	Wood compartment [Bq/m2]

	lambdaRN
	Radioactive decay constant [d-1]

	
	Root uptake [d-1]



	
	(198)



Where,
	lambdaRW
	Root uptake rate[d-1]
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Where,
	
	Fixed or migrated activity content in soil [Bq/m2]

	lambdaRN
	Radioactive decay constant [d-1]

	Fixation
	 Fixation/Removal process [d-1]
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Where,
	lambdaRF
	Fixation or removal from root zone [d-1]
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Where,
	
	 Deposition onto three crowns [Bq/m2]

	Adry, C, RN
	Dry deposition to the crown [Bq/m2]

	Awet, C, RN
	Wet deposition to the crown [Bq/m2]
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Where,
	Awet, C, RN
	The activity content. [Bq/m2]

	fintercept, c, check, RN
	Fraction intercepted by  tree crown [unitless]

	Wetdeposition, RN
	Total wet deposition to forest [Bq*m-2]
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Where,
	fintercept, c, RN
	Fraction intercepted by  tree crown [unitless]



	 

 
	(204)



Where,
	Amountof, rainfall
	Amount of rainfall [mm]

	covc
	Canopy cover fraction [unitless]

	LAIC, 0
	Leaf-area index [unitless]

	S
	Retention coefficient [mm]

	pc
	Layer-specific correction factor [unitless]
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Where,
	Adry, C, RN
	Dry deposition to the crown and ground vegetation compartments [Bq/m2]

	VC, max
	Deposition velocity [m*s-1]

	LAIC, 0
	Leaf-area index for crown [unitless]

	LAIC, max
	Maximum leaf-area index for crown [unitless]

	Cintegrated, air, RN
	Time-integrated activity concentration in air [Bq*h*m-3]

	secondsper, hour
	Conversion hour to seconds [s/h]
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Where,
	VC, max
	Deposition velocity [m*s-1]

	DViodine, C
	Deposition velocity [m*s-1]

	Iodstate
	Iodine state [unitless]
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Where,
	
	 Deposition onto bark [Bq/m2 d-1]

	Adry, B, RN
	Dry deposition to the trunk (bark) [Bq/m2]

	Awet, B, RN
	The activity content. [Bq/m2]
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Where,
	VT
	Deposition velocity [m*s-1]

	Cintegrated, air, RN
	Time-integrated activity concentration in air [Bq*h*m-3]

	secondsper, hour
	Conversion hour to seconds [s/h]
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Where,
	VT
	Deposition velocity [m*s-1]

	DViodine, T
	Deposition velocity [m*s-1]
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Where,
	Awet, B, RN
	The activity content. [Bq/m2]

	Wetdeposition, RN
	Total wet deposition to forest [Bq*m-2]
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Where,
	
	 Deposition onto top soil layer[Bq/m2 d-1]

	Adry, S, RN
	Dry deposition to the soil [Bq/m2]

	Awet, S, RN
	The activity content [Bq/m2]
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Where,
	Adry, S, RN
	Dry deposition to the soil [Bq/m2]

	VS
	Deposition velocity [m*s-1]

	Cintegrated, air, RN
	Time-integrated activity concentration in air [Bq*h*m-3]

	secondsper, hour
	Conversion hour to seconds [s/h]
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Where,
	VS
	Deposition velocity [m*s-1]

	DViodine, S
	Deposition velocity [m*s-1]

	Iodstate
	 [unitless]
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Where,
	Awet, S, RN
	The activity content. [Bq/m2]

	Wetdeposition, RN
	Total wet deposition to forest [Bq*m-2]



	

 
	(215)
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Where,
	fintercept, u, RN
	Interception fraction for understorey [unitless]

	Amountof, rainfall
	Amount of rainfall [mm]

	LAIU, 0
	Leaf-area index [unitless]

	S
	Retention coefficient [mm]

	pu
	Layer-specific correction factor [unitless]
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Where,
	fintercept, b, check, RN
	 Interception fraction check [unitless]

	fintercept, b, RN
	 Interception fraction [unitless]
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Where,
	Amountof, rainfall
	Amount of rainfall [mm]

	LAIB
	Leaf-area index [unitless]

	S
	Retention coefficient [mm]

	pb
	Layer-specific correction factor [unitless]
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Where,
	Depo U
	 Deposition onto ground vegetation [Bq/m2]

	Adry, U, RN
	Dry deposition to the crown and ground vegetation compartments [Bq/m2]

	Awet, U, RN
	The activity content. [Bq/m2]
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Where,
	Adry, U, RN
	Dry deposition to the crown and ground vegetation compartments [Bq/m2]

	VU, max
	Deposition velocity [m*s-1]

	LAIU, 0
	Leaf-area index [unitless]

	LAIU, max
	Leaf-area index [unitless]

	Cintegrated, air, RN
	Time-integrated activity concentration in air [Bq*h*m-3]

	secondsper, hour
	Conversion hour to seconds [s/h]
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Where,
	VU, max
	Deposition velocity [m*s-1]

	DViodine, U
	Deposition velocity [m*s-1]
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Where,
	Awet, U, RN
	The activity content. [Bq/m2]

	Wetdeposition, RN
	Total wet deposition to forest [Bq*m-2]
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Where,
	Exposure
	 Dose intake from occupancy in the forest[Sv d-1]

	ocg
	Average time spent in forest [h/month]

	Daysper, month
	Constant value days per month[d/month]

	mcg
	Mass correction factor for members of group g [unitless]

	Dext, RN
	Dose rate from radionuclides [Sv/h]
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Where,
	Dext, RN
	Dose rate from radionuclides [Sv/h]

	kfC
	Kerma -to-dose factor [Sv*Gy-1]

	KC, RN
	Kerma rate in air [nGy*h-1]

	kfT
	Kerma -to-dose factor [Sv*Gy-1]

	KT, RN
	Kerma rate in air [nGy*h-1]

	kfG
	Kerma -to-dose factor [Sv*Gy-1]

	KG, RN
	Kerma rate in air [nGy*h-1]

	Gyper, nGy
	Constant value Gy per nGy [Gy/nGy]
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Where,
	KC, RN
	 Kerma rate in air [nGy*h-1]

	fc, RN
	 [unitless]

	
	Crown compartment [Bq/m2]
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Where,
	fc, RN
	Function for crown layer[unitless]

	x2, RN
	Variable [m]

	b1RN
	Kerma-rate constant [unitless]

	b2RN
	Kerma-rate constant [unitless]

	x1, RN
	Variable [m]

	b3RN
	Kerma-rate constant [unitless]
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Where,
	x1, RN
	Variable [m]

	rho1
	Biomass density [kg*m-3]

	h1
	Thickness [m]
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Where,
	x2, RN
	Variable[m]

	rho2
	Biomass density [kg*m-3]

	h2
	Thickness [m]



	
	(229)



Where,
	KT, RN
	Kerma rate in air [nGy*h-1]

	ft, RN
	Function for trunk[unitless]

	
	Wood compartment [Bq/m2]

	
	Bark compartment [Bq/m2]
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Where,
	x0, RN
	Variable [unitless]

	h1
	Thickness [m]

	b1RN
	Kerma-rate constant [unitless]

	x1, RN
	Variable [m]

	b2RN
	Kerma-rate constant [unitless]

	b3RN
	Kerma-rate constant [unitless]



	
	(231)


Where,
	rho1
	Biomass density [kg*m-3]
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Where,
	KG, RN
	Kerma-rate in air [nGy*h-1]

	fg, RN
	Function for ground[unitless]

	
	Top soil [Bq/m2]

	
	Root zone [Bq/m2]

	
	Fixed or migrated activity content in soil [Bq/m2]
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Where,
	fg, numerator, RN
	Numerator of f_g [unitless]

	fg, denominator, RN
	 Denominator of f_g[unitless]

	fg, sum, RN
	Final function f_g [unitless]
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Where,
	a1RN
	Kerma-rate constant [unitless]

	a2RN
	Kerma-rate constant [unitless]

	rho1
	Biomass density [kg*m-3]
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Where,
	a3RN
	 Kerma-rate constant [unitless]

	a4RN
	 Kerma-rate constant [unitless]

	rho1
	Biomass density [kg*m-3]

	betta
	Depth distribution parameter [cm2*g-1]
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Where,
	a5RN
	Kerma-rate constant [unitless]

	a6RN
	Kerma-rate constant [unitless]

	betta
	Depth distribution [cm2*g-1]



Model parameters
	Name
	Full name
	Unit
	Comments

	cov_c
	Canopy cover fraction
	unitless
	

	DV_iodine_C
	Deposition velocity to crown (no seasonal change)
	m/s
	

	DV_iodine_S
	Deposition velocity to top soil (no seasonal change)
	m/s
	

	DV_iodine_T
	Deposition velocity to bark (no seasonal change)
	m/s
	

	DV_iodine_U
	Deposition velocity to understorey (no seasonal change)
	m/s
	

	h_1
	Thickness of trunk layer 
	m
	

	h_2
	Thickness of crown layer
	m
	

	Iod_state
	Particle, elemental and organic iodine proportion
	unitless
	

	kf_C
	Kerma-to-dose factor for crown
	Sv/Gy
	

	kf_G
	Kerma-to-dose factor for ground exposure
	Sv/Gy
	

	kf_T
	Kerma-to-dose factor for trunk
	Sv/Gy
	

	LAI_B
	Leaf-area indices of compartment B at the time of fully developed foliage
	unitless
	

	LAI_C_max
	Leaf-area indices of compartment C at the time of fully developed foliage
	unitless
	

	LAI_U_max
	Leaf-area indices of compartment U at the time of fully developed foliage
	unitless
	

	mc_g
	Mass correction factor for members of group g
	unitless
	

	p_b
	Layer-specific correction factor 
	unitless
	

	p_c
	Layer-specific correction factor 
	unitless
	

	p_u
	Layer-specific correction factor 
	unitless
	

	S
	Retention coefficient
	mm
	



Berries
[bookmark: _Toc125647753]
Sub-systems 
This sub-system doesn’t contain sub-systems. 
Conceptual model
Calculation of activity concentrations in berries receives time-dependent surface densities of activity in understorey and root soil zone. Surface density of activity in understorey  is used to calculate activity concentrations in berries until the end of the first growing season after deposition. From the beginning of the second growing season onwards activity in root soil zone is used for calculation of activity concentrations in all foodstuffs with transfer factors approach. 
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[bookmark: _Toc125647885]Figure 16. Berries model

Mathematical model
Figure 48 presents the inputs, outputs, and parameters of the Forest subsystem. Inputs to this subsystem come from the Input model.
Activity concentrations berries are derived from two sources. One is the initial deposition to understory vegetation, and another is bio-available fraction of activity in root soil zone. For berries translocation factors are used to derive the contribution of activity deposited initially on understory vegetation to the activity concentration of edible part of the plant. To the processing is delivered activity in the berries at last day of harvest.
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[bookmark: _Ref125627499][bookmark: _Toc125647886]Figure 17. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Berries subsystem.
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Where,
	CBerries, RAW, RN
	RN Concentration in type berries [Bq/kg]

	Dateharvest, ends
	 [d]

	Dateharvest, starts
	 [d]

	CB, RN
	 [Bq/kg]

	Snapshotdecay, RN
	Decay of "last day of harvest" concentration [Bq/kg]
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Where,
	Snapshotdecay, RN
	Decay of "last day of harvest" concentration [Bq/kg]

	Dateharvest, ends
	 [d]

	Snapshotlast, day, of, harvest, RN
	 [Bq/kg]

	lambdadecay, RN
	Radioactive decay constant [d-1]
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Where,
	CB, RN
	 Concentration in Berries during harvests periods [Bq/kg]

	
	 Date when harvest starts[d]

	
	Date when harvest ends [d]

	Y
	Biomass of ground vegetation for berries activity [kg*m-2]

	tl
	Translocation factor [unitless]

	
	 Ground vegetation [Bq/m2]

	lambdadecay, RN
	Radioactive decay constant [d-1]

	Depositiontime, RN
	Date of deposition [d]

	tcB, RN
	Aggregated transfer coefficient. [m2*kg-1]

	
	 [Bq/m2]



Model parameters
	Name
	Full name
	Unit
	Comments

	tc_b
	Aggregated transfer coefficient for berries.
	m2/kg
	

	Tl
	Understorey-berry translocation factor
	unitless 
	

	Y
	Biomass of ground vegetation for berries activity
	kg*m2
	


[bookmark: _Toc125647754]Mushrooms 

Sub-systems 
This sub-system doesn’t contain sub-systems. 
Conceptual model
Calculation of activity concentrations in mushrooms receives time-dependent surface densities of activity in root soil zone and soil. During the first ten days after deposition, the activity concentration in mushrooms is related to deposition and translocation. More than ten days after deposition, a transfer coefficient which gives the ratio of activity concentration in mushrooms is applied. 
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[bookmark: _Toc125647887]Figure 18. Mushrooms model
Mathematical model
Figure 50 presents the inputs, outputs, and parameters of the Forest subsystem. Inputs to this subsystem come from the Input model.
The first ten days after deposition, the activity concentration in mushrooms is related to deposition and translocation. More than ten days after deposition, a transfer coefficient which gives the ratio of activity concentration in mushrooms and soil is applied. For mushrooms the initial deposition on fruit bodies during harvest season is estimated from activity intercepted on understory, multiplied with land cover  ratio of mushrooms and divided by leaf area index of understory at the time of  deposition. 
[image: Graphical user interface, application, website

Description automatically generated]
[bookmark: _Ref125647914][bookmark: _Toc125647888]Figure 19. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Mushrooms subsystem.
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	RN Concentration in type berries [Bq/kg]

	CM, RN
	Activity concentration in mushrooms [Bq/kg]

	Snapshotdecay, RN
	Decay of "last day of harvest" concentration [Bq/kg]
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Where,
	Snapshotdecay, RN
	Decay of "last day of harvest" concentration [Bq/kg]

	lambdadecay, RN
	Radioactive decay constant [d-1]
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Where,
	
	Activity concentration in mushrooms [Bq/kg]

	
	Date of deposition [d]

	ym
	Biomass of the biomass of fruit bodies of growing mushrooms [kg*m-2]

	
	mushroom land cover ratio at time of deposition [m2*m-2]

	
	Leaf-area index [unitless]

	A_S, RN
	 [Bq/m2]

	lambdadecay, RN
	Radioactive decay constant [d-1]

	lambdashrooms, weathering
	 [d-1]

	tcM
	Aggregated transfer coefficient. [m2*kg-1]



Model parameters
	Name
	Full name
	Unit
	Comments

	c_m
	Mushroom land cover ratio at time of deposition
	m2/m2
	

	tc_m
	Aggregated transfer coefficient.
	m2/kg
	

	y_m
	Biomass of the biomass of fruit bodies of growing mushrooms 
	kg/m2
	



Game meat

[bookmark: _Toc125647755]Sub-systems 
This sub-system doesn’t contain sub-systems. 
Conceptual model
Calculation of activity concentrations in game meat receives time-dependent surface densities of activity in understorey and soil. 
Until the end of the first hunting season after deposition, game animals are contaminated by ingestion of understorey feed. From the beginning of the second growing season, the contamination of game Is calculated using a transfer coefficient. [image: Chart

Description automatically generated]
[bookmark: _Toc125647889]Figure 20. Game meat model

Mathematical model
Figure 52 presents the inputs, outputs, and parameters of the Forest subsystem. Inputs to this subsystem come from the Input model.
Activity concentraiotn on game meat is dependent on biomass of ground vegetation, feeding rate of game animal, feed to mean and soil to meet transfer factors. Wheathering and radioactive decay are considered as losses from the system. 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Ref125647915][bookmark: _Toc125647890]Figure 21. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Game meat subsystem.
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Where,
	
	RN Concentration in type 4 plants. [Bq/kg]

	
	Activity concentration in game meat. [Bq/kg]

	Snapshotdecay, RN
	 [Bq/kg]
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Where,
	Snapshotdecay, RN
	Decay of "last day of harvest" concentration [Bq/kg]

	Snapshotlast, day, of, harvest, RN
	 [Bq/kg]

	lambdadecay, RN
	Radioactive decay constant [d-1]
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Where,
	CG, RN
	Activity concentration in game meat. [Bq/kg]

	y
	Biomass of groud vegetation for berries activity [kg*m2]

	fr
	Feeding rate [kg*d-1]

	tf
	Transfer factor [d*kg-1]

	lambdagame, bio
	Biological transfer rates [d-1]

	Integration
	Integration of incoming activity with animal feeding (ingestion of understorey plants) [Bq/m2]

	tcG
	Aggregated transfer coefficient. [m2*kg.FW-1]




Where,
	Intake
	Radionuclides intake process [unitless]

	Bio decay
	Bio decay process [d-1]

	
	Radioactive decay constant [d-1]

	Weathering
	Weathering process [d-1]




Where,
	
	Bio decay process [d-1]

	lambdagame, bio
	Biological transfer rates [d-1]




Where,
	Weathering
	Weathering process [d-1]

	lambdaUS
	Weathering constant [d-1]

	Depositiontime, RN
	Date of deposition [d]



Model parameters
	Name
	Full name
	Unit
	Comments

	Fr
	Feeding rate of game animal 
	kg/d
	

	tc_G
	Aggregated transfer coefficient
	m2/kg
	

	Tf
	Translocation factor
	d/kg
	

	Y
	Biomass of ground vegetation for berries activity
	kg/m2
	


[bookmark: _Toc125647756]


[bookmark: _Toc138146602]2.6. Module: Animals

[bookmark: _Toc138146603][bookmark: _Toc98858644][bookmark: _Toc125647757]2.6.1. Generic animal 
“Animal generic” module calculates radionuclides concentration in animal products. 
Specific animal can be defined by setting up specific parameters (consumption rates, radionuclide and animal depended parameters etc). It can be used for assessing of contamination of milk and meat products by setting up of data sets for milk or meat of different animals. 
Calculated activity concentration in animal product can be transferred to the “Processing and Storage” modules or to the module “Models for calculation of doses to humans”.
[bookmark: _Toc98858645][bookmark: _Toc125647758]Sub-systems 
This model doesn’t contain any sub-systems. 
Conceptual model
The concentration of activity in animal products (milk, meat and eggs) results from the intake of activity by the animals, considering the kinetics of the radionuclides in the animal’s metabolism. The amount of activity ingested by the animals is calculated from the concentration of activity in the different feedstuffs. For the inhaled activity the same transfer factor to animal products as for ingested activity is assumed. This assumption is justified by the fact that for most elements the same or very similar resorption factors for inhalation and ingestion is used in the metabolic models for deriving dose conversion factors. 
Ingestion of soil by grazing cattle is included. 
Inhalation of radionuclides by the animals is taken into account; this pathway may be relevant for early contamination of animal products in certain cases (deposition during wintertime), but it is relatively unimportant for the total resulting doses.
The time-dependent transfer to the animal products is described by the transfer factor fodder-animal product and the retention function. The transfer factor fodder-animal product gives the ratio of concentration of activity in the animal product and the daily intake of activity by the animal for equilibrium conditions.[image: ]
[bookmark: _Toc125647891]Figure 22.Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Generic Animal subsystem
Mathematical model
Figure 54 presents the inputs, outputs, and parameters of the Generic animal sub-system. Inputs to this subsystem come from the Input model (Time-integrated air activity of radionuclides) and from the FDMT Soil (Total activity in the soil) model and from Grass or Hay, or from Processing and storage models. Also, any type of plants can be used as source of activity in feed stuff. are model parameters. Ten internal parameters are presented in the model. 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Ref99120859][bookmark: _Toc125647892]Figure 23. Generic animal model
[bookmark: _Toc10810573][bookmark: _Toc58573846]The outputs from this subsystem, their definitions and the equations are presented below:
	
	Bq/kg
	Radionuclides concentration in animal product
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Where,
	
	Concentration in animal product (two values) depending on biological trasfer (Bq/kg)
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Where,
	
	Transfer factor fodder (d/kg) ;

	
	Biological decay constant (d-1) ;

	
	RN concentration in animal product corrected by animal timelife (Bq) .
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Where,
	
	Radionuclide activity in animal products obtained by feeding, (Bq) ;

	
	Radionuclide activity in animal products obtained by inhalation, (Bq) ;

	
	Correction for feeding taking into account animal time life, (Bq) ;

	
	Correction for inhalation taking into account animal time life, (Bq) ;

	
	Radioactive decay constant, (d-1) ;

	
	Life time for animals, (d) .


[bookmark: _Toc10810566][bookmark: _Toc58573839]
	
	(249)


Where,
	[bookmark: _Toc10810568][bookmark: _Toc58573841]Intake ing RN
	Radionuclide intake by ingestion(unitless)

	lambda RN
	Radioactive decay constant(d-1)

	Excretion animalprod ing RN
	Radionuclide excretion by animal for ingestion(d-1)
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Where,
	Intake inh RN
	Radionuclide intale by inhalation(unitless)

	lambda RN
	Radioactive decay constant(d-1)

	Excretion animalprod inh RN
	Radionuclide excretion by animal for inhalation(d-1)
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Where,
	Aan, eat RN
	The intake of activity from feedstuffs by animal (Bq/d)

	Aan, eat, soil RN
	The intake of activity from soil ingestion by animal (Bq/d)

	aij RN
	Fraction of biological trasfer (unitless)
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Where,
	Aninh RN
	Inhalation of animal(Bq)

	aij RN
	Fraction of biological thasfer(unitless)
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Where,
	Lambdabio RN
	Biological decay constant.(d-1)
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Where,
	Lambdabio RN
	Biological decay constant.(d-1)
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Where,
	Grass RN
	Radionuclide concentration in intensive grass(Bq/kg)

	IGrass
	Intake rate of feedstuff (Grass intensive) by the animal(kg/d)

	Hay RN
	Radionuclide concentration in Intensive Hay (Bq/kg)

	IHay
	Intake rate of feedstuff (Hay intensive) by the animal(kg/d)

	Feed1 RN
	Additional feed 1 for animal(Bq/kg)

	Ian, feed1
	Intake rate of feedstuff1 by the animal(kg/d)

	Feed2 RN
	Additional feed 2 for animal(Bq/kg)

	Ian, feed2
	Intake rate of feedstuf2f by the animal(kg/d)
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Where,
	Csoil, total RN
	Total RN concentration in soil.(Bq/kg)

	Ingrate, soil, animal
	Ingestion rate of soil by grazing animal(kg/d)



Model parameters
	Name
	Full name
	Unit
	Comments

	a_ij
	Fraction of biological transfer
	unitless
	Element specific

	bio_half_life
	Biological half-life
	d
	Element specific

	I_ik
	Inhalation rate of animal
	m3/h
	

	TF_ik
	Transfer factor fodder
	d/kg
	Element specific

	Time_life
	Life time for animal
	d
	

	I_an_Feed1
	Intake rate of feedstuff1 by the animal
	kg/d
	

	I_an_Feed2
	Intake rate of feedstuff2 by the animal
	kg/d
	

	I_Grass
	Intake rate of feedstuff (Grass intensive) by the animal
	kg/d
	

	I_Hay
	Intake rate of feedstuff (Hay intensive) by the animal
	kg/d
	

	Ing_rate_soil_animal
	Ingestion rate of soil by grazing animal
	kg/d
	



[bookmark: _Toc125647759][bookmark: _Toc138146604]2.6.2. Lamb Fårikål
“Lamb Fårikål ” module calculates radionuclides concentration in lamb products. It can be used for assessing of contamination of milk and meat products by setting up of data sets for milk or meat. 
The lambs are born in March–May, released on mountain or outfield pastures during May–June and collected in September. The slaughter period is generally September–October (which provides most of the meat used for human consumption in the following year). The model used for predicting radionuclide activity concentrations in lamb meat returns values linked to specific calendar dates/time points with the tacit assumption that the animal is continuously ingesting feed from a contaminated pasture and feedstuffs derived thereof, i.e., from hay. Date of lamb slaughter and birth should be specified by user.
Date of slaughtering could then subsequently be used to define the activity concentrations that are used as input to the calculation of human ingestion doses whilst accounting for decay during a storage period. 
The model simulations could be configured to simply follow the activity concentrations in lamb meat for each subsequent new year, starting, for example, in March-May in correspondence with information provided, and introducing a recurring slaughter date at the same time each year.
[bookmark: _Toc125647760]Sub-systems
This model doesn’t contain any sub-systems. 
Conceptual model
[bookmark: _Ref103593029]The concentration of activity in lamb products (milk or meat) results from the intake of activity by the animal, considering the kinetics of the radionuclides in the animal’s metabolism. The amount of activity ingested by the animals is calculated from the concentration of activity in the different feedstuffs. For the inhaled activity the same transfer factor to animal products as for ingested activity is assumed. This assumption is justified by the fact that for most elements the same or very similar resorption factors for inhalation and ingestion is used in the metabolic models for deriving dose conversion factors. 
Ingestion of soil by grazing is included. 
Inhalation of radionuclides by the animal is taken into account; this pathway may be relevant for early contamination of animal products in certain cases (deposition during wintertime), but it is relatively unimportant for the total resulting doses.
The time-dependent transfer to the animal products is described by the transfer factor fodder-animal product and the retention function. The transfer factor fodder-animal product gives the ratio of concentration of activity in the animal product and the daily intake of activity by the animal for equilibrium conditions.
Calculated activity concentration in animal product can be transferred to the “Processing and Storage” modules or to the module “Models for calculation of doses to humans”.
[image: A picture containing graphical user interface

Description automatically generated]
[bookmark: _Toc125647893]Figure 24. Lamb Fårikål model
Mathematical model
Figure 56 presents the inputs, outputs, and parameters of the Lamb Fårikål sub-system. Inputs to this subsystem come from the Input model and from the FDMT Soil model and are model parameters. Twelve internal parameters are presented in the model. 
[image: Graphical user interface, website
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[bookmark: _Ref104890476][bookmark: _Toc125647894]Figure 25. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Type 3 subsystem
The outputs from this subsystem, their definitions and the equations are presented below:
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Where,
	Anprod, fraction, RN
	Concentration in animal product (two values) depending on biological trasfer. (Bq/kg)
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Where,
	Anprod, fraction, RN
	Concentration in animal product (two values) depending on biological trasfer. (Bq/kg)

	TFik
	Transfer factor fodder (Lamb) (d/kg)

	Lambdabio, RN
	Biological decay constant. (d-1)

	Anproduct, corrected, RN
	RN concentration in animal product corrected by animal timelife. (Bq)
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Where,
	Lambdabio, RN
	Biological decay constant. (d-1)

	biohalf, life
	Biologocal halflife for lamb (d)
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Where,
	Anproduct, corrected, RN
	RN concentration in animal product corrected by animal timelife. (Bq)

	An prod ing
	Radionuclide inventory in animal product by ingestion. (unitless)

	An prod inh
	Radionuclide inventory in animal product by inhalation. (unitless)

	Anprod, Dly, RN
	Correction for ingestion taking into account animal time life.  (unitless)

	InhDly, RN
	Correction for inhalation taking into account animal time life. (unitless)

	Lambdabio, RN
	Biological decay constant. (d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	Timelife
	Life time for lamb (d)
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Where,
	An prod ing
	Radionuclide inventory in animal product by ingestion. (unitless)

	Intake ing
	Radionuclide intale by ingestion (unitless)

	lambdaRN
	Radioactive decay constant (d-1)

	Excretion animalprod ing
	Radionuclide excretion by animal for ingestion (d-1)
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Where,
	Intake ing
	Radionuclide intale by ingestion (unitless)

	Aan, eat, RN
	The intake of activity from feedstuffs by animal (Bq/d)

	Aan, eat, soil, RN
	The intake of activity from soil ingestion by animal (Bq/d)

	aij
	Fraction of biological trasfer for lamb (unitless)
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Where,
	Intake inh
	Radionuclide intale by inhalation (unitless)

	Aninh, RN
	Inhalation of animal (Bq)

	aij
	Fraction of biological trasfer for lamb (unitless)



	
	(264)



Where,
	Aninh, RN
	Inhalation of animal (Bq)

	Cintegrated, air, RN
	The time-integrated activity concentration in air (Bq*h*m-3)

	Ilk
	Inhalation rate of lamb (m3/h)
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Where,
	Excretion animalprod ing
	Radionuclide excretion by animal for ingestion (d-1)

	Lambdabio, RN
	Biological decay constant. (d-1)
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Where,
	Excretion animalprod inh
	Radionuclide excretion by animal for inhalation (d-1)

	Lambdabio, RN
	Biological decay constant. (d-1)
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Where,
	Aan, eat, RN
	The intake of activity from feedstuffs by animal (Bq/d)

	GrassRN
	Radionuclide concentration in intensive grass. (Bq/kg)

	IGrass
	Intake rate of feedstuff (Grass intensive) by the animal (kg/d)

	HayRN
	Rn Concentration in Intensive Hay (Bq/kg)

	IHay
	Intake rate of feedstuff (Hay intensive) by the animal (kg/d)

	Feed1RN
	Additional feed 1 for animal (Bq/kg)

	Ian, feed1
	Intake rate of feedstuff 1 by the animal (kg/d)

	Feed2RN
	Additional feed 2 for animal (Bq/kg)

	Ian, feed2
	Intake rate of feedstuff 2 by the animal (kg/d)
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Where,
	Aan, eat, soil, RN
	The intake of activity from soil ingestion by animal (Bq/d)

	Csoil, total, RN
	Total specific activity in soil. (Bq/kg)

	Ingrate, soil, animal
	Ingestion rate of soil by grazing animal (kg/d)
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Where,
	Timelife
	Life time for lamb (d)

	Dateof, slaughter
	Date Of Slaughter (d)

	Dateof, birth
	Date of birth (d)



Model parameters
	Name
	Full name
	Unit
	Comments

	a_ij
	Fraction of biological transfer
	unitless
	Element specific

	bio_half_life
	Biological half-life
	d
	Element specific

	I_ik
	Inhalation rate of animal
	m3/h
	

	TF_ik
	Transfer factor fodder
	d/kg
	Element specific

	Time_life
	Life time for animal
	d
	

	I_an_Feed1
	Intake rate of feedstuff1 by the animal
	kg/d
	

	I_an_Feed2
	Intake rate of feedstuff2 by the animal
	kg/d
	

	I_Grass
	Intake rate of feedstuff (Grass intensive) by the animal
	kg/d
	

	I_Hay
	Intake rate of feedstuff (Hay intensive) by the animal
	kg/d
	

	Ing_rate_soil_animal
	Ingestion rate of soil by grazing animal
	kg/d
	

	Dateof, slaughter
	Date Of Slaughter 
	d
	

	Dateof, birth
	Date of birth 
	d
	



[bookmark: _Toc138146605][bookmark: _Toc125647761]2.6.3. Reindeer 
“Reindeer” module calculates radionuclides concentration in reindeer meat. Calculated activity concentration in meat can be transferred to the “Processing and Storage” modules or to the module “Models for calculation of doses to humans”.
[bookmark: _Toc125647762]Sub-systems 
This model does not contain any sub-systems. 
Conceptual model
Reindeer accumulate significantly higher amounts of radiocaesium than other herbivorous species, because their winter diet contains a large proportion of lichens which efficiently trap radioactive fallout.  The transfer of radiocaesium from vegetation to reindeer can be quantified by calculating a concentration ratio, comparing activity concentrations in reindeer and that of the vegetation that the reindeer eat, e.g. lichens. The diet of reindeer is, however, variable and it is therefore difficult to predict the daily intake of radiocaesium and a more common approach is to calculate the aggregated transfer coefficient Tag, with units of m2 kg -1, which compares the radiocaesium activity concentration (Bq kg -1) in the reindeer meat with the total deposited radiocaesium (Bq m-1 ) including underlying soil .
Only ingestion pathway of contamination of reindeer meat is considered.
[bookmark: _Ref103593043][image: ]
[bookmark: _Toc125647895]Figure 26. Reindeer model
Mathematical model
Figure 58 presents the inputs, outputs, and parameters of the Reindeer sub-system. Inputs to this subsystem come from the Input model and from the FDMT Soil model and are model parameters. Twelve internal parameters are presented in the model. 
[image: ]
[bookmark: _Ref104890995][bookmark: _Toc125647896]Figure 27. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Reindeer subsystem
The outputs from this subsystem, their definitions and the equations are presented below:
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Where,
	Cmuscle, at, slaughter
	Activity in mussles at slaughter time (Bq kg-1)

	CReindeer, at, slaughter
	Activity in reindeer at the slaughter time (Bq kg-1)



	
	(271)



Where,
	CReindeer, at, slaughter
	Activity in reindeer at the slaughter time (Bq kg-1)

	Snapshotreindeer, at, slaughter
	Snapshot reindeer activity at slaughter (Bq)

	Massan
	Mass (kg)
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	(273)



Where,
	Reindeer
	 Activity in the reindeer (unitless)

	Ingestion
	Ingestion procedd (unitless)

	lambdaRN
	Radioactive decay constant (d-1)

	loss
	Biological loss (d-1)
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Where,
	Ingestion
	 (unitless)

	IngestionLichens
	Intake of lichens (Bq d-1)

	Ingestiongrass
	Intake of grass (Bq d-1)

	Ingestionalt, feed, 1
	Intake of alternative food 1 (Bq d-1)

	Ingestionalt, feed, 2
	Intake of alternative food 2 (Bq d-1)
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Where,
	IngestionLichens
	Intake of lichens (Bq d-1)

	FracLichens
	Fraction of lichens in diet  (unitless)

	Absorption
	Absorbion of contaminant from the feed (unitless)

	Clichen
	Activity in lichen (Bq kg-1)

	FeedIntake
	Feed intake  (kg/d)
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Where,
	Ingestiongrass
	Intake of grass (Bq d-1)

	Fracgrass
	Fraction of grass in diet  (unitless)

	Absorption
	Absorbion of contaminant from the feed (unitless)

	Cgrass
	Activity in grass (Bq kg-1)

	FeedIntake
	Feed intake  (kg/d)
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Where,
	Ingestionalt, feed, 1
	Intake of alternative food 1 (Bq d-1)

	Fracalt, feed, 1
	Fraction of alternative feed 1 intake (unitless)

	Absorption
	Absorbion of contaminant from the feed (unitless)

	Cadd, feed, 1
	Activity in alternative feed 1 (Bq kg-1)

	FeedIntake
	Feed intake  (kg/d)
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Where,
	Ingestionalt, feed, 2
	Intake of alternative food 2 (Bq d-1)

	Fracalt, feed, 2
	Fraction of alternative feed 2 (unitless)

	Absorption
	Absorbion of contaminant from the feed (unitless)

	Cadd, feed, 2
	Activity in alternative feed 2 (Bq kg-1)

	FeedIntake
	Feed intake  (kg/d)
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Where,
	Cgrass, use, tag, value
	Use tag value for grass (Bq kg-1)

	Deposoil, TOTAL
	Total deposition on soil (Bq m-2)

	DecayRN
	Radioactive decay (unitless)

	Taggrass, RN
	Productive area for grass (m2/kg)
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Where,
	CLichens, use, tag, value
	Use tag value for Lichens (Bq kg-1)

	Deposoil, TOTAL
	Total deposition on soil (Bq m-2)

	DecayRN
	Radioactive decay (unitless)

	TagLichens, RN
	Productive area for lichens (m2/kg)
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Where,
	Cadd, feed, 1, use, tag, value
	Use tag value for additional feed 1 (Bq kg-1)

	Deposoil, TOTAL
	Total deposition on soil (Bq m-2)

	DecayRN
	Radioactive decay (unitless)

	Tagalt, feed, 1, RN
	Productive area for alternative feed 1 (m2/kg)
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Where,
	Cadd, feed, 2, use, tag, value
	Use tag value for additional feed 2 (Bq kg-1)

	Deposoil, TOTAL
	Total deposition on soil (Bq m-2)

	DecayRN
	Radioactive decay (unitless)

	Tagalt, feed, 2, RN
	Productive area for alternative feed 2 (m2/kg)
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Where,
	TagLichens, RN
	Productive area for lichens (m2/kg)

	Depositiontime, RN
	Date when deposition happens. (d)

	TagLichens, 0
	Productive area for lichens at t=0 (m2/kg)

	lambdatag, Lichens
	Effective half life of tag (1/d)
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Where,
	Taggrass, RN
	Productive area for grass (m2/kg)

	Depositiontime, RN
	Date when deposition happens. (d)

	Taggrass, 0
	Productive area for grass at t=0 (m2/kg)

	lambdatag, grass
	Effective half life of tag (1/d)
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Where,
	Tagalt, feed, 1, RN
	Productive area for alternative feed 1 (m2/kg)

	Depositiontime, RN
	Date when deposition happens. (d)

	Tagalt, feed, 1, 0
	Productive area for alternative feed 1 at t=0 (m2/kg)

	lambdatag, alt, feed, 1
	Effective half life of tag (1/d)
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Where,
	Tagalt, feed, 2, RN
	Productive area for alternative feed 2 (m2/kg)

	Depositiontime, RN
	Date when deposition happens. (d)

	Tagalt, feed, 2, 0
	Productive area for alternative feed 2 at t=0 (m2/kg)

	lambdatag, alt, feed, 2
	Effective half life of tag  (1/d)



Model parameters
	Name
	Full name
	Unit
	Comments

	Absorption
	Absorbion of contaminant from the feed
	unitless
	

	C_add_feed_1_user_defined
	User defined for additional feed 1
	Bq/kg
	

	C_add_feed_2_user_defined
	User defined for additional feed 2
	Bq/kg
	

	C_grass_user_defined
	User defined for grass
	Bq/kg
	

	C_lychen_user_defined
	User defined for lychen
	Bq/kg
	

	Feed_Intake
	Feed intake
	kg/d
	

	Frac_alt_feed_1
	Fraction of alternative feed 1 intake
	unitless
	

	Frac_alt_feed_2
	Fraction of alternative feed 2
	unitless
	

	Frac_grass
	Fraction of grass in diet
	unitless
	

	Frac_Lichens
	Fraction of lichens in diet
	unitless
	

	Mass_an
	Mass of animal 
	kg
	

	lambda_tag_alt_feed_1
	Effective half life of tag
	d-1
	

	lambda_tag_alt_feed_2
	Effective half life of tag
	d-1
	

	lambda_tag_grass
	Effective half life of tag
	d-1
	

	lambda_tag_Lichens
	Effective half life of tag
	d-1
	

	Loss_eff
	Loss
	d-1
	

	Tag_alt_feed_1_0
	Productive area for alternative feed 1 at t=0
	m2/kg
	

	Tag_alt_feed_2_0
	Productive area for alternative feed 2 at t=0
	m2/kg
	

	Tag_grass_0
	Productive area for grass at t=0
	m2/kg
	

	Tag_Lichens_0
	Productive area for lichens at t=0
	m2/kg
	



[bookmark: _Toc125647763]

[bookmark: _Toc138146606]2.7. Module: Processing and storage of feeds and foods
[bookmark: _Hlk98863840]
Contains two sub-systems, one for calculation activity concentration in foodstuff after storage and processing and second one for feedstuff. Sub-systems are not connected with each other. 
[bookmark: _Toc125647764][bookmark: _Toc138146607]2.7.1. Processing and storage of feeds
[bookmark: _Toc125647765]
Sub-systems 
In general, is used for calculation of activity in feed for different animals (in case of processing and storage of feed). 
Conceptual model
The contamination of human foodstuffs and of the animals' fodder is calculated taking into account the activity enrichment or dilution during processing and culinary preparation as well as processing and storage times. 
The concentration of activity decreases during storage and processing due to radioactive decay. 
The contamination of the processed product is expressed by the processing factors which are defined as the ratio of concentrations in the final processed product to that of the primary product.
[image: A picture containing diagram

Description automatically generated]
[bookmark: _Toc125647897]Figure 28. Processing and storage of foodstuff model
Mathematical model 
[bookmark: _Toc10810563]Model calculates concentration of activity of radionuclides in feedstuffs at time t after processing and storage. Contains two internal parameters. As input can used activity in any plant or animal product. 
[image: ]
[bookmark: _Toc125647898]Figure 29. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Feedstuff processing and storage model
	CRN, After, Storage RN
	Concentration of activity of RN i in feedstuffs at time t after processing and storage (Bq/kg)
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Where,
	Ciq, feed RN
	Concentration of activity of RN in the processed product q (Bq/kg)

	lambda RN
	Radioactive decay constant (d-1)

	tstorage, processing, feeds
	Storage and processing time of feed (d)
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Where,
	Vipq, feed RN
	Processing factor of nuclide i for production of the processed product q from the primary products p (unitless)

	Concentrationraw product p RN
	Activity concentration in raw product p (Bq/kg).


Model parameters 
	Name
	Full name
	Unit
	Comments

	Proc_fact
	Processing factor
	unitless
	Radionuclide specific

	t_stor_feeds
	Storage time
	d
	


[bookmark: _Toc125647766]
[bookmark: _Toc138146608]2.7.2. Processing and storage of foods

[bookmark: _Toc125647767]Sub-systems 
Model is used for calculation of activity in food for humans. 
Conceptual model
Model is similar to the “Feedstuff processing and storage”. 
[image: Timeline

Description automatically generated]
[bookmark: _Toc125647899]Figure 30. Processing and storage of foodstuff model
Mathematical model
Concentration of activity of RN i in foodstuffs at time t after processing and storage
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125647900]Figure 31. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the Foodstuff processing and storage model
	CRN, After, Storage RN
	Concentration of activity of RN i in foodstuffs at time t after processing and storage (Bq/kg)
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Where,
	Ciq, feed RN
	Concentration of activity of RN in the processed product q (Bq/kg)

	Lambda RN
	Radioactive decay constant (d-1)

	tstorage, processing, foods
	Storage and processing time of feed (d)


Concentration of activity of radionuclide i in the processed product q
	
	(290)


Where,
	Vipq, food
	Processing factor of nuclide i for production of the processed product q from the primary products p (unitless)

	Concentrationraw product p
	Activity concentration in raw product p (Bq/kg).


Model parameters 
	Name
	Full name
	Unit
	Comments

	Proc_fact
	Processing factor
	unitless
	Radionuclide specific

	t_stor_foods
	Storage time
	d
	


[bookmark: _Toc125647768]


[bookmark: _Toc138146609]A2.8. Module: Doses to man
Doses block contains six sub-systems:
· Effective dose food ingestion;
· Dose to organs food ingestion;
· Effective dose occupancy;
· Dose to organs occupancy;
· Total effective dose food ingestion;
· Total dose to organs food ingestion.
[bookmark: _Toc125647769][bookmark: _Toc138146610]A2.8.1. Effective dose by food ingestion
[bookmark: _Toc125647770]
Sub-systems 
Conceptual model
Model calculates effective dose from food ingestion from each radionuclide. Five age groups are considered: 1 year old, 5 years old, 10 years old, 15 years old and 20 years old. 
Activity of radionuclides in any type of food (raw or processed) can be used as input into this model. 
Dose is accumulative and time dependent. Dose from food stuff summed over all radionuclides is calculated. 
[image: Chart, waterfall chart

Description automatically generated]
[bookmark: _Toc125647901]Figure 32. Effective dose from ingestion of food model 
Mathematical model 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125647902][bookmark: _Hlk99540683]Figure 33.Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the “Effective dose ingestion of food” subsystem
Radiation exposure due to ingestion of the foodstuff for referenced person is calculated as:
	DoseRN
	Radiation exposure due to ingestion of the foodstuff n, (mSv) ;


[bookmark: _Toc10810581][bookmark: _Toc58573851]
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Where,
	Concentrationfor, ingestion RN
	Radionuclide i concentration in foodstuff n after storage and processing (Bq/kg)

	Vn
	Consumption rate of foodstuff n (kg/d)

	DCCing, food eff RN
	Effective dose conversion factor for ingestion of nuclide i (Sv/Bq)

	mSvperSv
	Amount of mSv in 1 Sv  (mSv/Sv),
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Where,
	N
	Number of radionuclides



Model parameters
	Name
	Full name
	Unit
	Comments

	Consp_rate_foodstuff
	Consumption rate of foodstuff
	kg/d
	Age group specific

	DCC_ing_food_eff
	Dose conversion factor for ingestion of nuclide i at time t
	Sv/Bq
	Radionuclides, Age group, organs specific



[bookmark: _Toc125647771][bookmark: _Toc138146611]A2.8.2. Dose to organs by food ingestion
[bookmark: _Toc125647772]Sub-systems 
Conceptual model
Modes is used for calculations of organ specific doses. Five age groups are considered: 1 year old, 5 years old, 10 years old, 15 years old and 20 years old. 
Activity of radionuclides in any type of food (raw or processed) can be used as input into this model. 
Dose is accumulative, time dependent and organ dependent. Dose from food stuff summed over all radionuclides is calculated for each organ. Organs included into the model are:
· Bladder
· Breast
· Oesophagus
· Stomach
· Small Intestine
· Upper large intestine
· Lower large intestine
· Colon
· Brain
· Skin
· Testes
· Bone surface
· Liver
· Extrat. airways
· Lungs
· Spleen
· Muscle
· Adrenals
· Kidney
· Ovaries
· Pancreas
· Red bone marrow
· Thyroid
· Thymus
· Uterus.
[image: Chart

Description automatically generated]
[bookmark: _Toc125647903]Figure 34. Organ doses from food ingestion model
Mathematical model 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125647904]Figure 35. Figure 36.Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the “Organ doses from food ingestion” subsystem
Radiation exposure due to ingestion of the foodstuff for referenced person is calculated as:
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Where,
	Concentrationfor, ingestion RN
	Radionuclide i concentration in foodstuff n after storage and processing, (Bq/kg) ;

	Vn
	Consumption rate of foodstuff n, (kg/d) ;

	DCCing, food RN
	Dose conversion factor for organs for ingestion of nuclide I (Sv/Bq) ;

	mSvperSv
	Amount of mSv in 1 Sv, (mSv/Sv), ;
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Where,
	N
	Number of radionuclides



Model parameters
	Name
	Full name
	Unit
	Comments

	Consp_rate_foodstuff
	Consumption rate of foodstuff
	kg/d
	Age group specific

	DCC_ing_food_
	Dose conversion factor for ingestion of nuclide i at time t
	Sv/Bq
	Radionuclides, Age group, organs specific



[bookmark: _Toc125647773][bookmark: _Toc138146612]A2.8.3. Total dose to organs by food ingestion
[bookmark: _Toc125647774]
Sub-systems 
Conceptual model
This model is used for calculation of total dose summed over all radionuclides and all foodstuffs. Input comes from the “Effective dose food ingestion” model or from “Dose to organs - food ingestion”. 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc125647905]Figure 37. “Total dose to organs from food ingestion” model
Mathematical model
[image: Graphical user interface, text, application, chat or text message

Description automatically generated]
[bookmark: _Toc125647906]Figure 38. Inputs (blue text boxes), Outputs (green textboxes) of the “Total dose to organs from food ingestion” subsystem
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Where,
	n
	Number of foodstuffs


Model parameters
This model does not contain parameters.
[bookmark: _Toc125647775][bookmark: _Toc138146613]A2.8.4. Total effective dose by food ingestion
[bookmark: _Toc125647776][bookmark: _Toc99120380]
Sub-systems 
Conceptual model
This model is used for calculation of total dose summed over all radionuclides from occupancy doses from different locations. Input comes from the “Effective dose occupancy” model or from “Dose to organs - occupancy”. 
[image: Graphical user interface

Description automatically generated with low confidence]
[bookmark: _Toc125647907]Figure 39. “Total effective dose from food ingestion” model

Mathematical model

[image: ]
[bookmark: _Toc125647908]Figure 40. Inputs (blue text boxes), Outputs (green textboxes) of the “Total effective dose from food ingestion” subsystem
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Where,
	n
	Number of foodstuffs


Model parameters
This model does not contain parameters.
[bookmark: _Toc125647777][bookmark: _Toc138146614][bookmark: _Toc99120383]A2.8.5. Effective dose from occupancy
[bookmark: _Toc125647778]
Sub-systems 
Conceptual model
Model calculates effective dose from occupancy from each radionuclide. Includes such pathways as external dose from the ground, from the cloud  (external, inhalation and resuspended particles) and dose to organs from the skin. 
Five age groups are considered: 1 year old, 5 years old, 10 years old, 15 years old and 20 years old. 
Activity of radionuclides in soil, deposition onto soil and time-integrated activity in the air are used as input into this model. 
Dose is accumulative and time dependent. Dose summed over all radionuclides is calculated. 
[image: A picture containing chart

Description automatically generated]
[bookmark: _Toc125647909]Figure 41. “Effective dose – occupancy” model
Mathematical model
[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc99120447][bookmark: _Toc125647910]Figure 42. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the “Effective dose - occupancy model” subsystem 
	
	(297)



Where,
	Doseinh, cloud RN
	Dose from cloud inhalation(mSv)

	Cintegrated, air RN
	The time-integrated activity concentration in air(Bq*h/m3)

	I
	Age-dependent inhalation rate(m3/h)

	DCCinh, cloud, eff
	Dose conversion factor for inhalation of radionuclide i(Sv/Bq)

	rinh, summ, cloud
	Summed reduction factor for staying indoors(unitless)

	mSvperSv
	Amount of mSv in 1 Sv(mSv/Sv)
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Where,
	rinh
	Reduction factor for staying indoor(unitless)
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Where,
	rinh
	Reduction factor for staying indoor(unitless)

	fui
	Relative occupancy time at location j during passage of cloud(unitless)

	cLij, cloud
	Filtering factor for nuclide i and enviroment j(unitless)
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Where,
	Dw,I RN
	Dose external from the cloud.(mSv)

	Cintegrated, air RN
	The time-integrated activity concentration in air(Bq*h/m3)

	DCCext, cloud, eff
	Dose factor for external exposure from cloud. Effective dose.(Sv*m3*Bq-1*h-1)

	rw, i, sum
	Summed reduction factor(unitless)

	mSvperSv
	Amount of mSv in 1 Sv(mSv/Sv)
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Where,
	rw, i
	Reduction factor for staying at different locations(unitless)
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Where,
	rw, i
	Reduction factor for staying at different locations(unitless)

	fui
	Relative occupancy time at location j during passage of cloud(unitless)

	cwij
	Environment factor for cloud exposure at location j(unitless)
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Where,
	Doseeff, skin RN
	Effective Dose from skin contamination(mSv)

	Cintegrated, air RN
	The time-integrated activity concentration in air(Bq*h/m3)

	secondsper, hour
	Conversion hour to seconds(s/h)

	Vg, H
	The deposition velocity for dry skin(m*s-1)

	CH
	Reduction factor for staying indoors(unitless)

	fH, N
	Interception factor(unitless)

	Wetdeposition RN
	Wet deposition activity(Bq/m2)

	fF
	Fraction of time spent outdoors(unitless)

	DCCSkin, eff RN
	Dose rate in the organ k after skin contamination(Sv*s-1/Bq)

	AH
	Total area of skin.(m2)

	lambda RN
	Radioactive decay constant(d-1)

	tH
	Skin exposure time(h)

	hoursper, day
	Conversion days to hour(h/d)

	mSvperSv
	Amount of mSv in 1 Sv(mSv/Sv)
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Where,
	Dose ext groundRN
	Dose from radionuclides in the ground.(mSv)

	Grounddepo, time RN
	Total deposition on ground as function of time.(Bq/m2)

	rbi, summ
	Reduction factor for staying at different locations(unitless)

	DCCext, ground, eff RN
	Age dependent dose factor for exposure from ground(Sv*m2*Bq-1*s-1)

	secondsper, hour
	Conversion hour to seconds(s/h)

	hoursper, day
	Conversion days to hour(h/d)

	mSvperSv
	Amount of mSv in 1 Sv(mSv/Sv)
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Where,
	rbi
	Reduction factor for staying at different locations(unitless)
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Where,
	rbi
	Reduction factor for staying at different locations(unitless)

	fui
	Relative occupancy time at location j during passage of cloud(unitless)

	cbij
	Environment factor for cloud exposure at location j(unitless)
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Where,
	Grounddepo, time RN
	Total deposition on ground as function of time.(Bq/m2)

	C soil deep RN
	Concentration in deep soil layer (Bq/m2)

	C soil top RN
	Concentration in top soil layer (Bq/m2)
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Where,
	C soil topRN
	Concentration in top soil layer (Bq/m2)

	Depo1RN
	Deposition (Bq/m2 d-1)

	lambdaRN
	Radioactive decay constant (d-1)

	Loss1
	Loss via radionuclide migration (d-1)
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Where,
	Depo1RN
	Deposition (Bq/m2 d-1)

	Deposoil, TOTAL RN
	Total deposition Bq/m2(Bq/m2)

	ALawn, DRY RN
	Dry deposition.(Bq/m2)

	a1
	Contribution fractions of the migration rates(unitless)




Where,
	Loss1
	Loss via migration(d-1)

	lambda1
	Migration rates(d-1)
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Where,
	C soil deep RN
	Concentration in deep soil layer (Bq/m2)

	Depo2 RN
	Deposition (Bq/m2 d-1)

	lambda RN
	Radioactive decay constant(d-1)

	Loss2
	Loss via radionuclide migration (d-1)
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Where,
	Depo2 RN
	Deposition (Bq/m2 d-1)

	Deposoil, TOTAL RN
	Total deposition Bq/m2(Bq/m2)

	ALawn, DRY RN
	Dry deposition.(Bq/m2)

	a2
	Contribution fractions of the migration rates(unitless)




Where,
	Loss2
	Loss via migration(d-1)

	lambda2
	Migration rates(d-1)
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Where,
	ALawn, DRY RN
	Dry deposition.(Bq/m2)

	Cintegrated, air RN
	The time-integrated activity concentration in air(Bq*h/m3)

	Vg RN
	Deposition velocity.(m/s)

	secondsper, hour
	Conversion hour to seconds(s/h)
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Where,
	Vg RN
	Deposition velocity (m/s)

	Vgj, max RN
	Maximum deposition velocity(m/s)

	Bj, time, lawn
	Leaf area index of plant type j at time T(unitless)

	Bj, max
	Maximum leaf area index for plants(unitless)
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Where,
	Vgj, max RN
	Maximum deposition velocity(m/s)

	DV
	Deposition velocity for Iodine(m/s)
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Where,
	Doseinh, resusp RN
	Dose from inhation of resuspended particles.(Sv)

	CL, r
	Activity concentration in the air due to resuspension(Bq*m-3)

	I
	Age-dependent inhalation rate(m3/h)

	DCCinh, eff RN
	Dose conversion factor for inhalation of radionuclide i. Effective Dose.(Sv/Bq)

	rinh, sum
	Summed reduction factor for staying indoors(unitless)

	Depositiontime
	Date when deposition happens.(d)

	hoursper, day
	Conversion days to hour(h/d)
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Where,

	CL, r
	Activity concentration in the air due to resuspension(Bq*m-3)

	Deposoil, TOTAL RN
	Total deposition Bq/m2(Bq/m2)

	Kr, time
	Time-dependent resuspension factor(m-1)
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Where,
	Kr, time
	Time-dependent resuspension factor(m-1)

	R1
	Resuspension factor immediately after deposition(m-1)

	R2
	Decrease rate of K_r after deposition(d-1)

	Depositiontime
	Date when deposition happens.(d)

	R3
	Long-term resuspension factor(m-1)
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Where,
	rinh, soil
	Reduction factor from staying indoor.(unitless)
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Where,
	rinh, soil
	Reduction factor from staying indoor.(unitless)

	fui
	Relative occupancy time at location j during passage of cloud(unitless)

	cLij
	Filtering factor for nuclide i and enviroment j(unitless)



Model parameters
	Name
	Full name
	Unit
	Comments

	[bookmark: _Hlk99359915]a1
	Contribution fractions of the migration rates 1
	unitless
	

	a2
	Contribution fractions of the migration rates 2
	unitless
	

	A_H
	Total area of skin.
	m2
	

	B_j_max
	Maximum leaf area index for plants
	unitless
	

	B_j_time_lawn
	Leaf area index of lawn
	unitless
	

	c_bij
	Environment factor for cloud exposure at location j
	unitless
	Location specific

	C_H
	Reduction factor for staying indoors
	unitless
	

	c_Lij
	Filtering factor for nuclide i and enviroment j for soil
	unitless
	Location specific

	c_Lij_cloud
	Filtering factor for nuclide i and environment j
	unitless
	

	c_wij
	Environment factor for cloud exposure at location j
	unitless
	

	DV
	Deposition velocity for Iodine
	m/s
	For elemental, particle and organic Iodine

	f_F
	Fraction of time spent outdoors
	unitless
	

	f_H_N
	Interception factor
	unitless
	

	f_K
	Fraction of the skin that is covered by clothes
	unitless
	

	f_ui
	Relative occupancy time at location j during passage of cloud
	unitless
	

	g_H_H
	Total dose rate in skin after skin contamination
	Sv*s-1*Bq-1*cm2
	Radionuclide specific

	g_H_H_gamma
	Gamma-component of the dose rate in skin
	Sv*s-1*Bq-1*cm2
	Radionuclide specific

	I
	Age-dependent inhalation rate
	m3/h
	Age group and type of activity specific 

	lambda_1
	Migration rates 1
	d-1
	

	lambda_2
	Migration rates 2
	d-1
	

	R1
	Resuspension factor immediately after deposition
	m-1
	

	R2
	Decrease rate of K_r after deposition
	d-1
	

	R3
	Long-term resuspension factor
	m-1
	

	t_H
	Skin exposure time
	h
	

	V_g_H
	The deposition velocity for dry skin
	m/s
	



[bookmark: _Toc125647779][bookmark: _Toc138146615][bookmark: _Toc99120384]A2.8.6. Dose to organs from occupancy
[bookmark: _Toc125647780]
Sub-systems 
Conceptual model
Model calculates effective dose from occupancy from each radionuclide. Five age groups are considered: 1 year old, 5 years old, 10 years old, 15 years old and 20 years old. 
Activity of radionuclides in soil, deposition onto soil and time-integrated activity in the air are used as input into this model. 
Dose is accumulative, time dependent and organ dependent. Dose summed over all radionuclides is calculated for each organ. Organs included into the model are:
· Bladder
· Breast
· Oesophagus
· Stomach
· Small Intestine
· Upper large intestine
· Lower large intestine
· Colon
· Brain
· Skin
· Testes
· Bone surface
· Liver
· Extrat. airways
· Lungs
· Spleen
· Muscle
· Adrenals
· Kidney
· Ovaries
· Pancreas
· Red bone marrow
· Thyroid
· Thymus
· Uterus.
[image: A picture containing chart

Description automatically generated]
[bookmark: _Toc125647911]Figure 43. “Dose to organs – occupancy” model
Mathematical model
[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc125647912]Figure 44. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the “Dose to organs - occupancy” subsystem 
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Where,
	Doseorgan, skin RN
	Dose in organ from skin contamination(mSv)

	Cintegrated, air RN
	The time-integrated activity concentration in air(Bq*h/m3)

	secondsper, hour
	Conversion hour to seconds(s/h)

	Vg, H
	The deposition velocity for dry skin(m*s-1)

	CH
	Reduction factor for staying indoors(unitless)

	fH, N
	Interception factor(unitless)

	Wetdeposition RN
	Wet deposition activity(Bq/m2)

	fF
	Fraction of time spent outdoors(unitless)

	DCCSkin, to, organs RN
	Dose rate in the organ k after skin contamination (Sv*s-1/Bq)

	AH
	Total area of skin (m2)

	lambda RN
	Radioactive decay constant(d-1)

	tH
	Skin exposure time(h)

	hoursper, day
	Conversion days to hour (h/d)

	mSvperSv
	Amount of mSv in 1 Sv (mSv/Sv)

	gH, H, gamma RN
	Gamma-component of the dose rate in skin (Sv*s-1*Bq-1*cm2)

	m2per, cm2
	Conversion cm2 to m2 (m2/cm2)

	fK
	Fraction of the skin that is covered by clothes(unitless)

	gH, H RN
	Total dose rate in skin after skin contamination (Sv*s-1*Bq-1*cm2)



All other equations are similar to “Effective dose from occupancy” model.
Model parameters
	Name
	Full name
	Unit
	Comments

	a1
	Contribution fractions of the migration rates 1
	unitless
	

	a2
	Contribution fractions of the migration rates 2
	unitless
	

	A_H
	Total area of skin.
	m2
	

	B_j_max
	Maximum leaf area index for plants
	unitless
	

	B_j_time_lawn
	Leaf area index of lawn
	unitless
	

	c_bij
	Environment factor for cloud exposure at location j
	unitless
	Location specific

	C_H
	Reduction factor for staying indoors
	unitless
	

	c_Lij
	Filtering factor for nuclide i and enviroment j for soil
	unitless
	Location specific

	c_Lij_cloud
	Filtering factor for nuclide i and environment j
	unitless
	

	c_wij
	Environment factor for cloud exposure at location j
	unitless
	

	DV
	Deposition velocity for Iodine
	m/s
	For elemental, particle and organic Iodine

	f_F
	Fraction of time spent outdoors
	unitless
	

	f_H_N
	Interception factor
	unitless
	

	f_K
	Fraction of the skin that is covered by clothes
	unitless
	

	f_ui
	Relative occupancy time at location j during passage of cloud
	unitless
	

	g_H_H
	Total dose rate in skin after skin contamination
	Sv*s-1*Bq-1*cm2
	Radionuclide specific

	g_H_H_gamma
	Gamma-component of the dose rate in skin
	Sv*s-1*Bq-1*cm2
	Radionuclide specific

	I
	Age-dependent inhalation rate
	m3/h
	Age group and type of activity specific 

	lambda_1
	Migration rates 1
	d-1
	

	lambda_2
	Migration rates 2
	d-1
	

	R1
	Resuspension factor immediately after deposition
	m-1
	

	R2
	Decrease rate of K_r after deposition
	d-1
	

	R3
	Long-term resuspension factor
	m-1
	

	t_H
	Skin exposure time
	H
	

	V_g_H
	The deposition velocity for dry skin
	m/s
	



[bookmark: _Toc138146616]A2.8.7. Dose from ingestion of forest foods
Sub-systems 
Conceptual model
Model calculates effective dose from ingestion of forest gifts from each radionuclide.
The calculation of the internal dose through ingestion considers the time dependent radionuclide concentration in foodstuffs  together with an eventual delay before consumption. The consumption rates of mushrooms, berries and game in different population groups are considered together with food processing factor due to the culinary practice applied.
Five populations groups are considered:
· Adult;	
· Child 5y;	
· Hunter;	
· Collector;	
· Forest worker;	
· Vegetarian.	
[image: Chart
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Figure 45. “Dose from ingestion of forest foods” model

Mathematical model
Model describing internal doses from ingestion of food gifts is presented below. 
[image: Graphical user interface, application
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Figure 46. Inputs (blue text boxes), Outputs (green textboxes) and Parameters of the “Dose from ingestion of forest foods” subsystem 
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Where,
	Dose ing G
	Summed ingestion dose over different meat types [Sv]
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Where,
	Eating game meat
	 process [Sv d-1];

	consrate, G
	Consumption rate [kg*year-1];

	daysper, year
	Days per year [d/year];

	Cfood, Gamge, meat, RN
	Concentration in game meat [Bq/kg];

	eg50
	Committed effective dose conversion factor [Sv*Bq-1]
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Where,
	
	Summed ingestion dose over different berries types [Sv]
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Where,
	
	Eating berries process [Sv d-1];

	consrate, B
	Consumption rate for berries [kg*year-1];

	daysper, year
	Days per year [d/year];

	Cfood, Berries, RN
	RN concentration in berries products after storage and processing [Bq/kg];

	eg50
	Committed effective dose conversion factor [Sv*Bq-1].
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Where,
	
	Summed ingestion dose over different mushroom types [Sv]
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Where,
	Eating mushrooms
	Eating mushrooms process [Sv d-1];

	consrate, M
	Consumption rate for mushrooms [kg*year-1];

	daysper, year
	Days per year [d/year];

	Cfood, Mushrooms, RN
	RN concentration in mushrooms products after storage and processing [Bq/kg];

	eg50
	Committed effective dose conversion factor [Sv*Bq-1].



Model parameters
	Name
	Full name
	Unit
	Comments

	cons_rate_B
	Consumption rate for berries
	kg*year-1
	

	cons_rate_G
	Consumption rate for game meat
	kg*year-1
	

	cons_rate_M
	Consumption rate for mushrooms
	kg*year-1
	

	DCC_ing_forest
	Committed effective dose conversion factor
	Sv*Bq-1
	






[bookmark: _Toc99120385][bookmark: _Toc125647781][bookmark: _Toc138146617]A2.9. Default parameter values

The Sections below present the default parameter values of all models included in the EcoFood Model Library.

[bookmark: _Toc99120386][bookmark: _Toc125647782][bookmark: _Toc138146618]A2.9.1. Module: Input
[bookmark: _Toc99120387][bookmark: _Toc125647783]Model Input Type 1
	Name
	Full name
	Units
	Value

	DV, soil
	Deposition velocity on soil for Iodine
	m/s
	Particle 
	0.5

	
	
	
	Elemental 
	0.3

	
	
	
	Organic 
	0.2



Model Input Type 2

Model Input Type 3

[bookmark: _Toc99120388][bookmark: _Toc125647784]
[bookmark: _Toc138146619]A2.9.2. Module: Soils
Analytical Soil Model
	Name
	Full name
	Units
	Value

	L,soil
	Depth of the rooting zone 
	m
	0.25

	rho
	Soil bulk density 
	kg/m3
	1400

	lambda,ai,soil

	Leaching rate of nuclide
	1/d
	See table below

	lambda,di
	Desorption rate of the nuclide i 
	1/d
	See table below

	lambda,fi
	Fixation rate of nuclide i 
	1/d
	See table below



[bookmark: _Toc99120390][bookmark: _Toc125647786]Model FDMT soil - Radionuclide dependent values
	Element
	lambda,ai,soil
	lambda,di
	lambda,fi

	Ba
	3.80E-05
	0.00E+00
	1.90E-06

	Ce
	1.90E-05
	0.00E+00
	1.90E-06

	Cs
	1.90E-05
	0.00E+00
	2.18E-04

	I
	1.90E-05
	0.00E+00
	1.90E-06

	Mn
	3.80E-05
	0.00E+00
	1.90E-06

	Mo
	3.80E-05
	0.00E+00
	1.90E-06

	Nb
	1.90E-05
	0.00E+00
	1.90E-06

	Pu
	1.90E-05
	0.00E+00
	1.90E-06

	Ru
	1.90E-05
	0.00E+00
	1.90E-06

	Sr
	3.80E-05
	0.00E+00
	9.49E-05

	Te
	3.80E-05
	0.00E+00
	1.90E-06

	Zn
	3.80E-05
	0.00E+00
	1.90E-06

	Zr
	1.90E-05
	0.00E+00
	1.90E-06



[bookmark: _Toc125647787]Simple dynamic soil model
	Name
	Full name
	Units
	Value

	AreaDepo
	Area of considered object
	m2
	1

	ET_pasture
	Evapotranspiration rate
	m3/(m2*d)
	0

	FP_aerosol
	Aerosol fraction of total deposition
	unitless
	0.25

	h_soil
	Depth of the soil rooting zone
	m
	0.1

	k_desorb
	Desorption rate
	d-1
	See table below

	k_sorb
	Absorption rate
	d-1
	See table below

	Kd_soil
	Distribution coefficient for the soil
	m3/kg.DW
	See table below

	porosity
	Soil porosity 
	unitless
	0.2

	rate_erosion
	Erosion rate
	kg/(m2*d)
	1.37E-4

	rate_prec
	Precipitation rate
	m3/(m2*d)
	0.00185

	rho_soil
	Soil bulk density 
	kg/m3
	1400.0



[bookmark: _Toc125647788]Simple dynamic soil model - element dependent values
	Radionuclide
	k_desorb
	k_sorb
	Kd_soil

	Ba
	0,00E+00
	0,00E+00
	4.0E-4

	Ce
	0,00E+00
	0,00E+00
	1.20E+00

	Cs
	1.1E-04
	4.11E-03
	1.20E+00

	I
	0,00E+00
	0,00E+00
	6.90E-03

	Mn
	0,00E+00
	0,00E+00
	1.20E+00

	Mo
	0,00E+00
	0,00E+00
	4.00E-02

	Nb
	0,00E+00
	0,00E+00
	1.50E+00

	Pu
	0,00E+00
	0,00E+00
	7.40E-01

	Ru
	0,00E+00
	0,00E+00
	2.70E-01

	Sr
	4.11E-04
	1.10E-04
	5.20E-02

	Te
	0,00E+00
	0,00E+00
	4.80E-01

	Zn
	0,00E+00
	0,00E+00
	9.50E-01

	Zr
	0,00E+00
	0,00E+00
	4.10E-01


[bookmark: _Toc125647789]
Dynamic model with hot particles
	Name
	Full name
	Units
	Value

	Area_Depo
	Area of deposition
	m2
	1

	PH
	Potential of Hydrogen
	unitless
	6.9

	depth
	Depth of the soil rooting zone 
	m
	0.1

	density
	Soil bulk density 
	kg/m3
	1400

	porosity
	Soil porosity 
	unitless
	0.2

	K1PH
	Transfer rate constant PH dependent
	d-1
	See table below

	K2PH
	Transfer rate constant PH dependent
	d-1
	See table below

	K3PH
	Transfer rate constant PH dependent
	d-1
	See table below

	k_sorb
	Absorption rate
	d-1
	See table below

	k_desorb
	Desorption rate
	d-1
	See table below

	k_leaching
	Leaching rate
	d-1
	See table below

	k_fixed
	Fixation rate
	d-1
	See table below

	k_DesFix
	Mobilization rate
	d-1
	See table below

	FP_UO2_plus
	UO2+ fraction of total deposition
	unitless
	0.25

	FP_UO2
	UO2 fraction of total deposition
	unitless
	0.25

	FP_UZrO
	UZrO fraction of total deposition
	unitless
	0.25

	FP_aerosol
	Aerosol fraction of total deposition
	unitless
	0.25


[bookmark: _Toc125647790]Dynamic model with hot particles -pH dependent
	PH
	K1PH
	K2PH
	K3PH

	4.0
	0
	1.7E-04
	2.16E-03


	5.0
	0
	4.9E-05
	7.7E-04

	6.9
	0
	3.3E-05
	5.2E-04



[bookmark: _Toc125647791]Dynamic model with hot particles - element dependent
	Element
	k_sorb
	k_desorb
	k_leaching
	k_fixed
	k_DesFix

	Ba
	0.0
	0.0
	0.0
	0
	0

	Ce
	0.0
	0.0
	0.0
	0
	0

	Cs
	4.11E-03
	1.1E-4
	2.19E-5
	0
	0

	I
	0.0
	0.0
	0.0
	0
	0

	Mn
	0.0
	0.0
	0.0
	0
	0

	Mo
	0.0
	0.0
	0.0
	0
	0

	Nb
	0.0
	0.0
	0.0
	0
	0

	Pu
	0.0
	0.0
	0.0
	0
	0

	Ru
	0.0
	0.0
	0.0
	0
	0

	Sr
	1.10E-04
	4.11E-4
	3.29E-4
	0
	0

	Te
	0.0
	0.0
	0.0
	0
	0

	Zn
	0.0
	0.0
	0.0
	0
	0

	Zr
	0.0
	0.0
	0.0
	0
	0



[bookmark: _Toc125647792]Dynamic model without hot particles
	Name
	Full name
	Units
	Value

	Area_Depo
	Area of considered object
	m2
	1

	density
	Soil bulk density 
	kg/m3
	1400

	depth
	Depth of the soil rooting zone
	m
	0.1

	FP_aerosol
	Aerosol fraction of total deposition
	unitless
	0.25

	k_sorb
	Absorption rate
	d-1
	See table below

	k_desorb
	Desorption rate
	d-1
	See table below

	k_leaching
	Leaching rate
	d-1
	See table below

	k_fixed
	Fixation rate
	d-1
	See table below

	k_DesFix
	Mobilization rate
	d-1
	See table below

	PH
	Potential of Hydrogen
	unitless
	6.9

	porosity
	Soil porosity 
	unitless
	0.2



[bookmark: _Toc99120391][bookmark: _Toc125647793][bookmark: _Toc138146620]A2.9.3. Module: Plants

[bookmark: _Toc99120392][bookmark: _Toc125647794]Grass
	Name
	Full name
	Units
	Value

	a_i
	Fraction of activity, which is translocated to the root zone
	unitless
	See table below

	Bj, max
	Maximum leaf area index for plants
	unitless
	7.0

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	See table below

	DateHarvest, Starts
	Date when harvest starts
	d
	04-20

	DateHarvest, Ends
	Date when harvest ends
	d
	11-10

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	See table Input Type 1 

	E_g_Grass
	Yield of grass
	kg/m2
	See table below

	fi
	Enrichment factor for radionuclide i
	unitless
	See table below

	k
	Normalizing factor
	m2/kg
	1

	lambda_t
	Rate constant representing translocation to the root zone and subsequent remobilization
	1/d
	See table below

	lambdawi
	Weathering rate
	1/d
	See table below

	Rj
	Mass load of soil for plants
	g/g
	0.001

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	See table below

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	See table below

	fi
	Enrichment factor for radionuclide i
	unitless
	See table below



[bookmark: _Toc99120394][bookmark: _Toc125647795]Grass - element dependent
	Element
	TFrootUptake
	Sij
	lambda_t

	Ba
	3.00E-02
	0.4
	0.0

	Ce
	2.00E-03
	0.2
	0.0

	Cs
	5.00E-02
	0.2
	1.16E-02

	I
	1.00E-01
	0.1
	1.16E-02

	Mn
	8.00E-01
	0.2
	1.16E-02

	Mo
	5.00E-02
	0.4
	1.16E-02

	Nb
	4.00E-03
	0.2
	0.0

	Pu
	2.00E-04
	0.2
	0.0

	Ru
	2.00E-02
	0.2
	0.0

	Sr
	5.00E-01
	0.4
	0.0

	Te
	5.00E-03
	0.2
	1.16E-02

	Zn
	2.00E-01
	0.2
	1.16E-02

	Zr
	4.00E-04
	0.2
	0.0



[bookmark: _Toc99120395][bookmark: _Toc125647796]Grass - radionuclide dependent
	Radionuclide
	lambdawi
	fi
	a_i

	Ba-140
	2.77E-02
	1
	0

	Ce-141
	2.77E-02
	1
	0

	Ce-144
	2.77E-02
	1
	0

	Cs-134
	2.77E-02
	1
	0.05

	Cs-136
	2.77E-02
	1
	0.05

	Cs-137
	2.77E-02
	1
	0.05

	I-129
	2.77E-02
	1
	0.05

	I-131
	2.77E-02
	1
	0.05

	I-133
	2.77E-02
	1
	0.05

	Mn-54
	2.77E-02
	1
	0.05

	Mo-99
	2.77E-02
	1
	0.05

	Nb-95
	2.77E-02
	1
	0

	Pu-239
	2.77E-02
	1
	0

	Ru-103
	2.77E-02
	1
	0

	Ru-106
	2.77E-02
	1
	0

	Sr-89
	2.77E-02
	1
	0

	Sr-90
	2.77E-02
	1
	0

	Sr-91
	2.77E-02
	1
	0

	Te-129m
	2.77E-02
	1
	0.05

	Te-132/I-132
	2.77E-02
	1
	0.05

	Zn-65
	2.77E-02
	1
	0.05

	Zr-95
	2.77E-02
	1
	0


[bookmark: _Toc99120396][bookmark: _Toc125647797]Grass – time dependent
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time

	1
	0.173
	101
	3.423
	201
	5.438
	301
	5.438

	2
	0.175
	102
	3.505
	202
	5.438
	302
	5.438

	3
	0.178
	103
	3.584
	203
	5.438
	303
	5.438

	4
	0.18
	104
	3.662
	204
	5.438
	304
	5.438

	5
	0.182
	105
	3.738
	205
	5.438
	305
	0.341

	6
	0.185
	106
	3.812
	206
	5.438
	306
	0.339

	7
	0.187
	107
	3.885
	207
	5.438
	307
	0.336

	8
	0.189
	108
	3.955
	208
	5.438
	308
	0.333

	9
	0.192
	109
	4.025
	209
	5.438
	309
	0.33

	10
	0.194
	110
	4.092
	210
	5.438
	310
	0.328

	11
	0.196
	111
	4.159
	211
	5.438
	311
	0.325

	12
	0.199
	112
	4.223
	212
	5.438
	312
	0.322

	13
	0.201
	113
	4.286
	213
	5.438
	313
	0.319

	14
	0.203
	114
	4.348
	214
	5.438
	314
	0.316

	15
	0.205
	115
	4.408
	215
	5.438
	315
	0.314

	16
	0.208
	116
	4.467
	216
	5.438
	316
	0.311

	17
	0.21
	117
	4.525
	217
	5.438
	317
	0.308

	18
	0.212
	118
	4.581
	218
	5.438
	318
	0.305

	19
	0.215
	119
	4.636
	219
	5.438
	319
	0.302

	20
	0.217
	120
	4.69
	220
	5.438
	320
	0.3

	21
	0.219
	121
	4.743
	221
	5.438
	321
	0.297

	22
	0.222
	122
	4.794
	222
	5.438
	322
	0.294

	23
	0.224
	123
	4.844
	223
	5.438
	323
	0.291

	24
	0.226
	124
	4.893
	224
	5.438
	324
	0.288

	25
	0.229
	125
	4.941
	225
	5.438
	325
	0.286

	26
	0.231
	126
	4.988
	226
	5.438
	326
	0.283

	27
	0.233
	127
	5.034
	227
	5.438
	327
	0.28

	28
	0.236
	128
	5.079
	228
	5.438
	328
	0.277

	29
	0.238
	129
	5.122
	229
	5.438
	329
	0.274

	30
	0.24
	130
	5.165
	230
	5.438
	330
	0.272

	31
	0.243
	131
	5.207
	231
	5.438
	331
	0.269

	32
	0.245
	132
	5.248
	232
	5.438
	332
	0.266

	33
	0.247
	133
	5.287
	233
	5.438
	333
	0.263

	34
	0.25
	134
	5.326
	234
	5.438
	334
	0.26

	35
	0.252
	135
	5.365
	235
	5.438
	335
	0.258

	36
	0.254
	136
	5.402
	236
	5.438
	336
	0.255

	37
	0.256
	137
	5.438
	237
	5.438
	337
	0.252

	38
	0.259
	138
	5.438
	238
	5.438
	338
	0.249

	39
	0.261
	139
	5.438
	239
	5.438
	339
	0.246

	40
	0.263
	140
	5.438
	240
	5.438
	340
	0.244

	41
	0.266
	141
	5.438
	241
	5.438
	341
	0.241

	42
	0.268
	142
	5.438
	242
	5.438
	342
	0.238

	43
	0.27
	143
	5.438
	243
	5.438
	343
	0.235

	44
	0.273
	144
	5.438
	244
	5.438
	344
	0.232

	45
	0.275
	145
	5.438
	245
	5.438
	345
	0.229

	46
	0.277
	146
	5.438
	246
	5.438
	346
	0.227

	47
	0.28
	147
	5.438
	247
	5.438
	347
	0.224

	48
	0.282
	148
	5.438
	248
	5.438
	348
	0.221

	49
	0.284
	149
	5.438
	249
	5.438
	349
	0.218

	50
	0.286
	150
	5.438
	250
	5.438
	350
	0.215

	51
	0.289
	151
	5.438
	251
	5.438
	351
	0.213

	52
	0.291
	152
	5.438
	252
	5.438
	352
	0.21

	53
	0.293
	153
	5.438
	253
	5.438
	353
	0.207

	54
	0.296
	154
	5.438
	254
	5.438
	354
	0.204

	55
	0.298
	155
	5.438
	255
	5.438
	355
	0.201

	56
	0.3
	156
	5.438
	256
	5.438
	356
	0.198

	57
	0.303
	157
	5.438
	257
	5.438
	357
	0.196

	58
	0.305
	158
	5.438
	258
	5.438
	358
	0.193

	59
	0.307
	159
	5.438
	259
	5.438
	359
	0.19

	60
	0.309
	160
	5.438
	260
	5.438
	360
	0.187

	61
	0.312
	161
	5.438
	261
	5.438
	361
	0.184

	62
	0.314
	162
	5.438
	262
	5.438
	362
	0.181

	63
	0.316
	163
	5.438
	263
	5.438
	363
	0.179

	64
	0.319
	164
	5.438
	264
	5.438
	364
	0.176

	65
	0.321
	165
	5.438
	265
	5.438
	365
	0.173

	66
	0.323
	166
	5.438
	266
	5.438
	
	

	67
	0.325
	167
	5.438
	267
	5.438
	
	

	68
	0.328
	168
	5.438
	268
	5.438
	
	

	69
	0.33
	169
	5.438
	269
	5.438
	
	

	70
	0.332
	170
	5.438
	270
	5.438
	
	

	71
	0.335
	171
	5.438
	271
	5.438
	
	

	72
	0.337
	172
	5.438
	272
	5.438
	
	

	73
	0.339
	173
	5.438
	273
	5.438
	
	

	74
	0.341
	174
	5.438
	274
	5.438
	
	

	75
	0.493
	175
	5.438
	275
	5.438
	
	

	76
	0.641
	176
	5.438
	276
	5.438
	
	

	77
	0.786
	177
	5.438
	277
	5.438
	
	

	78
	0.927
	178
	5.438
	278
	5.438
	
	

	79
	1.065
	179
	5.438
	279
	5.438
	
	

	80
	1.2
	180
	5.438
	280
	5.438
	
	

	81
	1.332
	181
	5.438
	281
	5.438
	
	

	82
	1.461
	182
	5.438
	282
	5.438
	
	

	83
	1.587
	183
	5.438
	283
	5.438
	
	

	84
	1.71
	184
	5.438
	284
	5.438
	
	

	85
	1.831
	185
	5.438
	285
	5.438
	
	

	86
	1.948
	186
	5.438
	286
	5.438
	
	

	87
	2.063
	187
	5.438
	287
	5.438
	
	

	88
	2.176
	188
	5.438
	288
	5.438
	
	

	89
	2.285
	189
	5.438
	289
	5.438
	
	

	90
	2.393
	190
	5.438
	290
	5.438
	
	

	91
	2.497
	191
	5.438
	291
	5.438
	
	

	92
	2.6
	192
	5.438
	292
	5.438
	
	

	93
	2.7
	193
	5.438
	293
	5.438
	
	

	94
	2.798
	194
	5.438
	294
	5.438
	
	

	95
	2.893
	195
	5.438
	295
	5.438
	
	

	96
	2.987
	196
	5.438
	296
	5.438
	
	

	97
	3.078
	197
	5.438
	297
	5.438
	
	

	98
	3.167
	198
	5.438
	298
	5.438
	
	

	99
	3.255
	199
	5.438
	299
	5.438
	
	

	100
	3.34
	200
	5.438
	300
	5.438
	
	



	time
	Eg, Grass
	time
	Eg, Grass
	time
	Eg, Grass
	time
	Eg, Grass

	1
	0.025
	101
	0.671
	201
	1.5
	301
	1.5

	2
	0.025
	102
	0.694
	202
	1.5
	302
	1.5

	3
	0.026
	103
	0.717
	203
	1.5
	303
	1.5

	4
	0.026
	104
	0.74
	204
	1.5
	304
	1.5

	5
	0.026
	105
	0.763
	205
	1.5
	305
	0.05

	6
	0.027
	106
	0.787
	206
	1.5
	306
	0.05

	7
	0.027
	107
	0.81
	207
	1.5
	307
	0.049

	8
	0.027
	108
	0.833
	208
	1.5
	308
	0.049

	9
	0.028
	109
	0.856
	209
	1.5
	309
	0.048

	10
	0.028
	110
	0.879
	210
	1.5
	310
	0.048

	11
	0.028
	111
	0.902
	211
	1.5
	311
	0.048

	12
	0.029
	112
	0.925
	212
	1.5
	312
	0.047

	13
	0.029
	113
	0.948
	213
	1.5
	313
	0.047

	14
	0.029
	114
	0.971
	214
	1.5
	314
	0.046

	15
	0.03
	115
	0.994
	215
	1.5
	315
	0.046

	16
	0.03
	116
	1.017
	216
	1.5
	316
	0.045

	17
	0.03
	117
	1.04
	217
	1.5
	317
	0.045

	18
	0.031
	118
	1.063
	218
	1.5
	318
	0.045

	19
	0.031
	119
	1.086
	219
	1.5
	319
	0.044

	20
	0.032
	120
	1.109
	220
	1.5
	320
	0.044

	21
	0.032
	121
	1.132
	221
	1.5
	321
	0.043

	22
	0.032
	122
	1.155
	222
	1.5
	322
	0.043

	23
	0.033
	123
	1.178
	223
	1.5
	323
	0.043

	24
	0.033
	124
	1.201
	224
	1.5
	324
	0.042

	25
	0.033
	125
	1.224
	225
	1.5
	325
	0.042

	26
	0.034
	126
	1.247
	226
	1.5
	326
	0.041

	27
	0.034
	127
	1.27
	227
	1.5
	327
	0.041

	28
	0.034
	128
	1.293
	228
	1.5
	328
	0.04

	29
	0.035
	129
	1.316
	229
	1.5
	329
	0.04

	30
	0.035
	130
	1.339
	230
	1.5
	330
	0.04

	31
	0.035
	131
	1.362
	231
	1.5
	331
	0.039

	32
	0.036
	132
	1.385
	232
	1.5
	332
	0.039

	33
	0.036
	133
	1.408
	233
	1.5
	333
	0.038

	34
	0.036
	134
	1.431
	234
	1.5
	334
	0.038

	35
	0.037
	135
	1.454
	235
	1.5
	335
	0.038

	36
	0.037
	136
	1.477
	236
	1.5
	336
	0.037

	37
	0.037
	137
	1.5
	237
	1.5
	337
	0.037

	38
	0.038
	138
	1.5
	238
	1.5
	338
	0.036

	39
	0.038
	139
	1.5
	239
	1.5
	339
	0.036

	40
	0.038
	140
	1.5
	240
	1.5
	340
	0.035

	41
	0.039
	141
	1.5
	241
	1.5
	341
	0.035

	42
	0.039
	142
	1.5
	242
	1.5
	342
	0.035

	43
	0.039
	143
	1.5
	243
	1.5
	343
	0.034

	44
	0.04
	144
	1.5
	244
	1.5
	344
	0.034

	45
	0.04
	145
	1.5
	245
	1.5
	345
	0.033

	46
	0.04
	146
	1.5
	246
	1.5
	346
	0.033

	47
	0.041
	147
	1.5
	247
	1.5
	347
	0.033

	48
	0.041
	148
	1.5
	248
	1.5
	348
	0.032

	49
	0.041
	149
	1.5
	249
	1.5
	349
	0.032

	50
	0.042
	150
	1.5
	250
	1.5
	350
	0.031

	51
	0.042
	151
	1.5
	251
	1.5
	351
	0.031

	52
	0.042
	152
	1.5
	252
	1.5
	352
	0.03

	53
	0.043
	153
	1.5
	253
	1.5
	353
	0.03

	54
	0.043
	154
	1.5
	254
	1.5
	354
	0.03

	55
	0.043
	155
	1.5
	255
	1.5
	355
	0.029

	56
	0.044
	156
	1.5
	256
	1.5
	356
	0.029

	57
	0.044
	157
	1.5
	257
	1.5
	357
	0.028

	58
	0.045
	158
	1.5
	258
	1.5
	358
	0.028

	59
	0.045
	159
	1.5
	259
	1.5
	359
	0.028

	60
	0.045
	160
	1.5
	260
	1.5
	360
	0.027

	61
	0.046
	161
	1.5
	261
	1.5
	361
	0.027

	62
	0.046
	162
	1.5
	262
	1.5
	362
	0.026

	63
	0.046
	163
	1.5
	263
	1.5
	363
	0.026

	64
	0.047
	164
	1.5
	264
	1.5
	364
	0.025

	65
	0.047
	165
	1.5
	265
	1.5
	365
	0.025

	66
	0.047
	166
	1.5
	266
	1.5
	
	

	67
	0.048
	167
	1.5
	267
	1.5
	
	

	68
	0.048
	168
	1.5
	268
	1.5
	
	

	69
	0.048
	169
	1.5
	269
	1.5
	
	

	70
	0.049
	170
	1.5
	270
	1.5
	
	

	71
	0.049
	171
	1.5
	271
	1.5
	
	

	72
	0.049
	172
	1.5
	272
	1.5
	
	

	73
	0.05
	173
	1.5
	273
	1.5
	
	

	74
	0.05
	174
	1.5
	274
	1.5
	
	

	75
	0.073
	175
	1.5
	275
	1.5
	
	

	76
	0.096
	176
	1.5
	276
	1.5
	
	

	77
	0.119
	177
	1.5
	277
	1.5
	
	

	78
	0.142
	178
	1.5
	278
	1.5
	
	

	79
	0.165
	179
	1.5
	279
	1.5
	
	

	80
	0.188
	180
	1.5
	280
	1.5
	
	

	81
	0.211
	181
	1.5
	281
	1.5
	
	

	82
	0.234
	182
	1.5
	282
	1.5
	
	

	83
	0.257
	183
	1.5
	283
	1.5
	
	

	84
	0.28
	184
	1.5
	284
	1.5
	
	

	85
	0.303
	185
	1.5
	285
	1.5
	
	

	86
	0.326
	186
	1.5
	286
	1.5
	
	

	87
	0.349
	187
	1.5
	287
	1.5
	
	

	88
	0.372
	188
	1.5
	288
	1.5
	
	

	89
	0.395
	189
	1.5
	289
	1.5
	
	

	90
	0.418
	190
	1.5
	290
	1.5
	
	

	91
	0.441
	191
	1.5
	291
	1.5
	
	

	92
	0.464
	192
	1.5
	292
	1.5
	
	

	93
	0.487
	193
	1.5
	293
	1.5
	
	

	94
	0.51
	194
	1.5
	294
	1.5
	
	

	95
	0.533
	195
	1.5
	295
	1.5
	
	

	96
	0.556
	196
	1.5
	296
	1.5
	
	

	97
	0.579
	197
	1.5
	297
	1.5
	
	

	98
	0.602
	198
	1.5
	298
	1.5
	
	

	99
	0.625
	199
	1.5
	299
	1.5
	
	

	100
	0.648
	200
	1.5
	300
	1.5
	
	



[bookmark: _Toc99120397][bookmark: _Toc125647798]Hay
	Name
	Full name
	Units
	Value

	t_harvest_begins_hay
	Date of start of harvest 
	d
	05-16

	t_harvest_ends_hay
	Date of end of harvest for 
	d
	09-15

	t_harvest_middle_hay
	Date of end of first harvest period 
	d
	07-15

	weight_factor
	Weighting factor for the first harvest period 
	unitless
	2



[bookmark: _Toc99120398][bookmark: _Toc125647799]Type 2 plants
	[bookmark: _Hlk99367503]Name
	Full name
	Units
	Value

	Rj
	Mass load of soil for plants
	g/g
	0.001

	Sj
	Soil intake by grazing animal
	g/g
	0

	DateHarvest, Ends
	Date when harvest ends
	d
	09-15

	DateHarvest, Starts
	Date when harvest starts
	d
	08-15

	Ej
	Yield of plant type 2 at time of harvest
	kg/m2
	5

	Bj, max
	Maximum leaf area index of plants
	unitless
	5

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	See table below

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	See table below

	fi
	Enrichment factor for radionuclide i
	unitless
	See table below

	lambdawi
	Weathering rate
	1/d
	See table below

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	See table Input Type 1

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	See table below



[bookmark: _Toc99120400][bookmark: _Toc125647800]Type 2 plants - element dependent
	Element
	TFrootUptake
	Sij

	Ba
	5.00E-02
	1.00E-03

	Ce
	3.00E-03
	4.00E-01

	Cs
	2.00E-02
	2.00E-01

	I
	1.00E-01
	2.00E-01

	Mn
	6.00E-02
	1.00E-01

	Mo
	5.00E-02
	2.00E-01

	Nb
	6.00E-03
	4.00E-01

	Pu
	2.00E-03
	2.00E-01

	Ru
	1.00E-02
	2.00E-01

	Sr
	3.00E-01
	2.00E-01

	Te
	1.00E-02
	4.00E-01

	Zn
	2.00E-01
	2.00E-01

	Zr
	6.00E-04
	2.00E-01


[bookmark: _Toc99120401][bookmark: _Toc125647801]
Type 2 plants - radionuclide dependent
	Radionuclide
	lambdawi
	fi

	Ba-140
	2.77E-02
	1

	Ce-141
	2.77E-02
	1

	Ce-144
	2.77E-02
	1

	Cs-134
	2.77E-02
	1

	Cs-136
	2.77E-02
	1

	Cs-137
	2.77E-02
	1

	I-129
	2.77E-02
	1

	I-131
	2.77E-02
	1

	I-133
	2.77E-02
	1

	Mn-54
	2.77E-02
	1

	Mo-99
	2.77E-02
	1

	Nb-95
	2.77E-02
	1

	Pu-239
	2.77E-02
	1

	Ru-103
	2.77E-02
	1

	Ru-106
	2.77E-02
	1

	Sr-89
	2.77E-02
	1

	Sr-90
	2.77E-02
	1

	Sr-91
	2.77E-02
	1

	Te-129m
	2.77E-02
	1

	Te-132/I-132
	2.77E-02
	1

	Zn-65
	2.77E-02
	1

	Zr-95
	2.77E-02
	1



[bookmark: _Toc99120402][bookmark: _Toc125647802]Type 2 plants – time dependent
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time

	1
	0
	101
	0
	201
	3.857
	301
	0

	2
	0
	102
	0
	202
	3.952
	302
	0

	3
	0
	103
	0
	203
	4.048
	303
	0

	4
	0
	104
	0
	204
	4.143
	304
	0

	5
	0
	105
	0
	205
	4.238
	305
	0

	6
	0
	106
	0
	206
	4.333
	306
	0

	7
	0
	107
	0
	207
	4.429
	307
	0

	8
	0
	108
	0
	208
	4.524
	308
	0

	9
	0
	109
	0
	209
	4.619
	309
	0

	10
	0
	110
	0
	210
	4.714
	310
	0

	11
	0
	111
	0
	211
	4.81
	311
	0

	12
	0
	112
	0
	212
	4.905
	312
	0

	13
	0
	113
	0
	213
	5
	313
	0

	14
	0
	114
	0
	214
	4.987
	314
	0

	15
	0
	115
	0
	215
	4.973
	315
	0

	16
	0
	116
	0
	216
	4.96
	316
	0

	17
	0
	117
	0
	217
	4.947
	317
	0

	18
	0
	118
	0
	218
	4.933
	318
	0

	19
	0
	119
	0
	219
	4.92
	319
	0

	20
	0
	120
	0
	220
	4.907
	320
	0

	21
	0
	121
	0
	221
	4.893
	321
	0

	22
	0
	122
	0
	222
	4.88
	322
	0

	23
	0
	123
	0
	223
	4.867
	323
	0

	24
	0
	124
	0
	224
	4.853
	324
	0

	25
	0
	125
	0
	225
	4.84
	325
	0

	26
	0
	126
	0
	226
	4.827
	326
	0

	27
	0
	127
	0
	227
	4.813
	327
	0

	28
	0
	128
	0
	228
	4.8
	328
	0

	29
	0
	129
	0
	229
	4.787
	329
	0

	30
	0
	130
	0
	230
	4.773
	330
	0

	31
	0
	131
	0
	231
	4.76
	331
	0

	32
	0
	132
	0
	232
	4.747
	332
	0

	33
	0
	133
	0
	233
	4.733
	333
	0

	34
	0
	134
	0
	234
	4.72
	334
	0

	35
	0
	135
	0
	235
	4.707
	335
	0

	36
	0
	136
	0.028
	236
	4.693
	336
	0

	37
	0
	137
	0.056
	237
	4.68
	337
	0

	38
	0
	138
	0.083
	238
	4.667
	338
	0

	39
	0
	139
	0.111
	239
	4.653
	339
	0

	40
	0
	140
	0.139
	240
	4.64
	340
	0

	41
	0
	141
	0.167
	241
	4.627
	341
	0

	42
	0
	142
	0.194
	242
	4.613
	342
	0

	43
	0
	143
	0.222
	243
	4.6
	343
	0

	44
	0
	144
	0.25
	244
	4.587
	344
	0

	45
	0
	145
	0.278
	245
	4.573
	345
	0

	46
	0
	146
	0.306
	246
	4.56
	346
	0

	47
	0
	147
	0.333
	247
	4.547
	347
	0

	48
	0
	148
	0.361
	248
	4.533
	348
	0

	49
	0
	149
	0.389
	249
	4.52
	349
	0

	50
	0
	150
	0.417
	250
	4.507
	350
	0

	51
	0
	151
	0.444
	251
	4.493
	351
	0

	52
	0
	152
	0.472
	252
	4.48
	352
	0

	53
	0
	153
	0.5
	253
	4.467
	353
	0

	54
	0
	154
	0.528
	254
	4.453
	354
	0

	55
	0
	155
	0.556
	255
	4.44
	355
	0

	56
	0
	156
	0.583
	256
	4.427
	356
	0

	57
	0
	157
	0.611
	257
	4.413
	357
	0

	58
	0
	158
	0.639
	258
	4.4
	358
	0

	59
	0
	159
	0.667
	259
	4.387
	359
	0

	60
	0
	160
	0.694
	260
	4.373
	360
	0

	61
	0
	161
	0.722
	261
	4.36
	361
	0

	62
	0
	162
	0.75
	262
	4.347
	362
	0

	63
	0
	163
	0.778
	263
	4.333
	363
	0

	64
	0
	164
	0.806
	264
	4.32
	364
	0

	65
	0
	165
	0.833
	265
	4.307
	365
	0

	66
	0
	166
	0.861
	266
	4.293
	
	

	67
	0
	167
	0.889
	267
	4.28
	
	

	68
	0
	168
	0.917
	268
	4.267
	
	

	69
	0
	169
	0.944
	269
	4.253
	
	

	70
	0
	170
	0.972
	270
	4.24
	
	

	71
	0
	171
	1
	271
	4.227
	
	

	72
	0
	172
	1.095
	272
	4.213
	
	

	73
	0
	173
	1.19
	273
	4.2
	
	

	74
	0
	174
	1.286
	274
	4.187
	
	

	75
	0
	175
	1.381
	275
	4.173
	
	

	76
	0
	176
	1.476
	276
	4.16
	
	

	77
	0
	177
	1.571
	277
	4.147
	
	

	78
	0
	178
	1.667
	278
	4.133
	
	

	79
	0
	179
	1.762
	279
	4.12
	
	

	80
	0
	180
	1.857
	280
	4.107
	
	

	81
	0
	181
	1.952
	281
	4.093
	
	

	82
	0
	182
	2.048
	282
	4.08
	
	

	83
	0
	183
	2.143
	283
	4.067
	
	

	84
	0
	184
	2.238
	284
	4.053
	
	

	85
	0
	185
	2.333
	285
	4.04
	
	

	86
	0
	186
	2.429
	286
	4.027
	
	

	87
	0
	187
	2.524
	287
	4.013
	
	

	88
	0
	188
	2.619
	288
	4
	
	

	89
	0
	189
	2.714
	289
	0
	
	

	90
	0
	190
	2.81
	290
	0
	
	

	91
	0
	191
	2.905
	291
	0
	
	

	92
	0
	192
	3
	292
	0
	
	

	93
	0
	193
	3.095
	293
	0
	
	

	94
	0
	194
	3.19
	294
	0
	
	

	95
	0
	195
	3.286
	295
	0
	
	

	96
	0
	196
	3.381
	296
	0
	
	

	97
	0
	197
	3.476
	297
	0
	
	

	98
	0
	198
	3.571
	298
	0
	
	

	99
	0
	199
	3.667
	299
	0
	
	

	100
	0
	200
	3.762
	300
	0
	
	



[bookmark: _Toc99120403][bookmark: _Toc125647803]Type 3 plants
	Name
	Full name
	Units
	Value

	Rj
	Mass load of soil for plants
	g/g
	0.001

	DateHarvest, Ends
	Date when harvest ends
	d
	10-31

	DateHarvest, Starts
	Date when harvest starts
	d
	05-01

	Ej
	Yield of plant type 2 at time of harvest
	kg/m2
	2

	Bj, max
	Maximum leaf area index for plants
	unitless
	5

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	See table below

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	See table below

	fi
	Enrichment factor for radionuclide i
	unitless
	See table below

	lambdawi
	Weathering rate
	1/d
	See table below

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	See table Input Type 1

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	See table below



[bookmark: _Toc125647804]Type 3 plants - element dependent
	Element
	TFrootUptake
	Sij

	Ba
	2.00E-02
	6.00E-01

	Ce
	1.00E-03
	3.00E-01

	Cs
	2.00E-02
	3.00E-01

	I
	1.00E-01
	1.50E-01

	Mn
	8.00E-02
	3.00E-01

	Mo
	2.00E-02
	6.00E-01

	Nb
	2.00E-03
	3.00E-01

	Pu
	1.00E-04
	3.00E-01

	Ru
	1.00E-02
	3.00E-01

	Sr
	4.00E-01
	6.00E-01

	Te
	3.00E-03
	3.00E-01

	Zn
	2.00E-02
	3.00E-01

	Zr
	2.00E-04
	3.00E-01



[bookmark: _Toc125647805]Type 3 plants - radionuclide dependent
	Radionuclide
	lambdawi
	fi

	Ba-140
	2.77E-02
	1

	Ce-141
	2.77E-02
	1

	Ce-144
	2.77E-02
	1

	Cs-134
	2.77E-02
	1

	Cs-136
	2.77E-02
	1

	Cs-137
	2.77E-02
	1

	I-129
	2.77E-02
	1

	I-131
	2.77E-02
	1

	I-133
	2.77E-02
	1

	Mn-54
	2.77E-02
	1

	Mo-99
	2.77E-02
	1

	Nb-95
	2.77E-02
	1

	Pu-239
	2.77E-02
	1

	Ru-103
	2.77E-02
	1

	Ru-106
	2.77E-02
	1

	Sr-89
	2.77E-02
	1

	Sr-90
	2.77E-02
	1

	Sr-91
	2.77E-02
	1

	Te-129m
	2.77E-02
	1

	Te-132/I-132
	2.77E-02
	1

	Zn-65
	2.77E-02
	1

	Zr-95
	2.77E-02
	1



[bookmark: _Toc125647806]Type 3 plants - time dependent
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time

	1
	5
	101
	5
	201
	5
	301
	5

	2
	5
	102
	5
	202
	5
	302
	5

	3
	5
	103
	5
	203
	5
	303
	5

	4
	5
	104
	5
	204
	5
	304
	5

	5
	5
	105
	5
	205
	5
	305
	5

	6
	5
	106
	5
	206
	5
	306
	5

	7
	5
	107
	5
	207
	5
	307
	5

	8
	5
	108
	5
	208
	5
	308
	5

	9
	5
	109
	5
	209
	5
	309
	5

	10
	5
	110
	5
	210
	5
	310
	5

	11
	5
	111
	5
	211
	5
	311
	5

	12
	5
	112
	5
	212
	5
	312
	5

	13
	5
	113
	5
	213
	5
	313
	5

	14
	5
	114
	5
	214
	5
	314
	5

	15
	5
	115
	5
	215
	5
	315
	5

	16
	5
	116
	5
	216
	5
	316
	5

	17
	5
	117
	5
	217
	5
	317
	5

	18
	5
	118
	5
	218
	5
	318
	5

	19
	5
	119
	5
	219
	5
	319
	5

	20
	5
	120
	5
	220
	5
	320
	5

	21
	5
	121
	5
	221
	5
	321
	5

	22
	5
	122
	5
	222
	5
	322
	5

	23
	5
	123
	5
	223
	5
	323
	5

	24
	5
	124
	5
	224
	5
	324
	5

	25
	5
	125
	5
	225
	5
	325
	5

	26
	5
	126
	5
	226
	5
	326
	5

	27
	5
	127
	5
	227
	5
	327
	5

	28
	5
	128
	5
	228
	5
	328
	5

	29
	5
	129
	5
	229
	5
	329
	5

	30
	5
	130
	5
	230
	5
	330
	5

	31
	5
	131
	5
	231
	5
	331
	5

	32
	5
	132
	5
	232
	5
	332
	5

	33
	5
	133
	5
	233
	5
	333
	5

	34
	5
	134
	5
	234
	5
	334
	5

	35
	5
	135
	5
	235
	5
	335
	5

	36
	5
	136
	5
	236
	5
	336
	5

	37
	5
	137
	5
	237
	5
	337
	5

	38
	5
	138
	5
	238
	5
	338
	5

	39
	5
	139
	5
	239
	5
	339
	5

	40
	5
	140
	5
	240
	5
	340
	5

	41
	5
	141
	5
	241
	5
	341
	5

	42
	5
	142
	5
	242
	5
	342
	5

	43
	5
	143
	5
	243
	5
	343
	5

	44
	5
	144
	5
	244
	5
	344
	5

	45
	5
	145
	5
	245
	5
	345
	5

	46
	5
	146
	5
	246
	5
	346
	5

	47
	5
	147
	5
	247
	5
	347
	5

	48
	5
	148
	5
	248
	5
	348
	5

	49
	5
	149
	5
	249
	5
	349
	5

	50
	5
	150
	5
	250
	5
	350
	5

	51
	5
	151
	5
	251
	5
	351
	5

	52
	5
	152
	5
	252
	5
	352
	5

	53
	5
	153
	5
	253
	5
	353
	5

	54
	5
	154
	5
	254
	5
	354
	5

	55
	5
	155
	5
	255
	5
	355
	5

	56
	5
	156
	5
	256
	5
	356
	5

	57
	5
	157
	5
	257
	5
	357
	5

	58
	5
	158
	5
	258
	5
	358
	5

	59
	5
	159
	5
	259
	5
	359
	5

	60
	5
	160
	5
	260
	5
	360
	5

	61
	5
	161
	5
	261
	5
	361
	5

	62
	5
	162
	5
	262
	5
	362
	5

	63
	5
	163
	5
	263
	5
	363
	5

	64
	5
	164
	5
	264
	5
	364
	5

	65
	5
	165
	5
	265
	5
	365
	5

	66
	5
	166
	5
	266
	5
	
	

	67
	5
	167
	5
	267
	5
	
	

	68
	5
	168
	5
	268
	5
	
	

	69
	5
	169
	5
	269
	5
	
	

	70
	5
	170
	5
	270
	5
	
	

	71
	5
	171
	5
	271
	5
	
	

	72
	5
	172
	5
	272
	5
	
	

	73
	5
	173
	5
	273
	5
	
	

	74
	5
	174
	5
	274
	5
	
	

	75
	5
	175
	5
	275
	5
	
	

	76
	5
	176
	5
	276
	5
	
	

	77
	5
	177
	5
	277
	5
	
	

	78
	5
	178
	5
	278
	5
	
	

	79
	5
	179
	5
	279
	5
	
	

	80
	5
	180
	5
	280
	5
	
	

	81
	5
	181
	5
	281
	5
	
	

	82
	5
	182
	5
	282
	5
	
	

	83
	5
	183
	5
	283
	5
	
	

	84
	5
	184
	5
	284
	5
	
	

	85
	5
	185
	5
	285
	5
	
	

	86
	5
	186
	5
	286
	5
	
	

	87
	5
	187
	5
	287
	5
	
	

	88
	5
	188
	5
	288
	5
	
	

	89
	5
	189
	5
	289
	5
	
	

	90
	5
	190
	5
	290
	5
	
	

	91
	5
	191
	5
	291
	5
	
	

	92
	5
	192
	5
	292
	5
	
	

	93
	5
	193
	5
	293
	5
	
	

	94
	5
	194
	5
	294
	5
	
	

	95
	5
	195
	5
	295
	5
	
	

	96
	5
	196
	5
	296
	5
	
	

	97
	5
	197
	5
	297
	5
	
	

	98
	5
	198
	5
	298
	5
	
	

	99
	5
	199
	5
	299
	5
	
	

	100
	5
	200
	5
	300
	5
	
	



[bookmark: _Toc97562343]

[bookmark: _Toc99120404][bookmark: _Toc125647807]Type 4 plants
	Name
	Full name
	Units
	Value

	Rj
	Mass load of soil for plants
	g/g
	0.001

	Sj
	Soil intake by grazing animal
	g/g
	0

	DateHarvest, Ends
	Date when harvest ends
	d
	10-15

	DateHarvest, Starts
	Date when harvest starts
	d
	10-15

	Ej
	Yield of plant type 2 at time of harvest
	kg/m2
	1.5

	Bj, max
	Maximum leaf area index for plants
	unitless
	5

	TFrootUptake
	Soil-plant transfer factor for radionuclide
	unitless
	See table below

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	See table below

	fi
	Enrichment factor for radionuclide i
	unitless
	See table below

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	See table Input Type 1

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	See table below

	
	Translocation factor for plants type 4
	unitless
	See table below



[bookmark: _Toc99120406][bookmark: _Toc125647808]Type 4 plants - element dependent
	Element
	TFrootUptake
	Sij

	Ba
	5.00E-02
	4.00E-01

	Ce
	1.00E-03
	2.00E-01

	Cs
	1.00E-02
	2.00E-01

	I
	1.00E-01
	1.00E-01

	Mn
	6.00E-02
	2.00E-01

	Mo
	5.00E-02
	4.00E-01

	Nb
	6.00E-03
	2.00E-01

	Pu
	2.00E-03
	2.00E-01

	Ru
	1.00E-02
	2.00E-01

	Sr
	2.00E-01
	4.00E-01

	Te
	1.00E-02
	2.00E-01

	Zn
	2.00E-01
	2.00E-01

	Zr
	6.00E-04
	2.00E-01


[bookmark: _Toc99120407]
[bookmark: _Toc125647809]Type 4 plants - radionuclide dependent
	Radionuclide
	fi

	Ba-140
	1

	Ce-141
	1

	Ce-144
	1

	Cs-134
	1

	Cs-136
	1

	Cs-137
	1

	I-129
	1

	I-131
	1

	I-133
	1

	Mn-54
	1

	Mo-99
	1

	Nb-95
	1

	Pu-239
	1

	Ru-103
	1

	Ru-106
	1

	Sr-89
	1

	Sr-90
	1

	Sr-91
	1

	Te-129m
	1

	Te-132/I-132
	1

	Zn-65
	1

	Zr-95
	1



[bookmark: _Toc99120408][bookmark: _Toc125647810]Type 4 plants – time dependent
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time

	1
	0.0
	101
	0,00
	201
	3,86
	301
	0,00

	2
	0.0
	102
	0,00
	202
	3,95
	302
	0,00

	3
	0.0
	103
	0,00
	203
	4,05
	303
	0,00

	4
	0.0
	104
	0,00
	204
	4,14
	304
	0,00

	5
	0.0
	105
	0,00
	205
	4,24
	305
	0,00

	6
	0.0
	106
	0,00
	206
	4,33
	306
	0,00

	7
	0.0
	107
	0,00
	207
	4,43
	307
	0,00

	8
	0.0
	108
	0,00
	208
	4,52
	308
	0,00

	9
	0.0
	109
	0,00
	209
	4,62
	309
	0,00

	10
	0.0
	110
	0,00
	210
	4,71
	310
	0,00

	11
	0.0
	111
	0,00
	211
	4,81
	311
	0,00

	12
	0.0
	112
	0,00
	212
	4,91
	312
	0,00

	13
	0.0
	113
	0,00
	213
	5,00
	313
	0,00

	14
	0.0
	114
	0,00
	214
	4,99
	314
	0,00

	15
	0.0
	115
	0,00
	215
	4,97
	315
	0,00

	16
	0.0
	116
	0,00
	216
	4,96
	316
	0,00

	17
	0.0
	117
	0,00
	217
	4,95
	317
	0,00

	18
	0.0
	118
	0,00
	218
	4,93
	318
	0,00

	19
	0.0
	119
	0,00
	219
	4,92
	319
	0,00

	20
	0.0
	120
	0,00
	220
	4,91
	320
	0,00

	21
	0.0
	121
	0,00
	221
	4,89
	321
	0,00

	22
	0.0
	122
	0,00
	222
	4,88
	322
	0,00

	23
	0.0
	123
	0,00
	223
	4,87
	323
	0,00

	24
	0.0
	124
	0,00
	224
	4,85
	324
	0,00

	25
	0.0
	125
	0,00
	225
	4,84
	325
	0,00

	26
	0.0
	126
	0,00
	226
	4,83
	326
	0,00

	27
	0.0
	127
	0,00
	227
	4,81
	327
	0,00

	28
	0.0
	128
	0,00
	228
	4,80
	328
	0,00

	29
	0.0
	129
	0,00
	229
	4,79
	329
	0,00

	30
	0.0
	130
	0,00
	230
	4,77
	330
	0,00

	31
	0.0
	131
	0,00
	231
	4,76
	331
	0,00

	32
	0.0
	132
	0,00
	232
	4,75
	332
	0,00

	33
	0.0
	133
	0,00
	233
	4,73
	333
	0,00

	34
	0.0
	134
	0,00
	234
	4,72
	334
	0,00

	35
	0.0
	135
	0,00
	235
	4,71
	335
	0,00

	36
	0.0
	136
	0,00
	236
	4,69
	336
	0,00

	37
	0.0
	137
	0,03
	237
	4,68
	337
	0,00

	38
	0.0
	138
	0,06
	238
	4,67
	338
	0,00

	39
	0.0
	139
	0,08
	239
	4,65
	339
	0,00

	40
	0.0
	140
	0,11
	240
	4,64
	340
	0,00

	41
	0.0
	141
	0,14
	241
	4,63
	341
	0,00

	42
	0.0
	142
	0,17
	242
	4,61
	342
	0,00

	43
	0.0
	143
	0,19
	243
	4,60
	343
	0,00

	44
	0.0
	144
	0,22
	244
	4,59
	344
	0,00

	45
	0.0
	145
	0,25
	245
	4,57
	345
	0,00

	46
	0.0
	146
	0,28
	246
	4,56
	346
	0,00

	47
	0.0
	147
	0,31
	247
	4,55
	347
	0,00

	48
	0.0
	148
	0,33
	248
	4,53
	348
	0,00

	49
	0.0
	149
	0,36
	249
	4,52
	349
	0,00

	50
	0.0
	150
	0,39
	250
	4,51
	350
	0,00

	51
	0.0
	151
	0,42
	251
	4,49
	351
	0,00

	52
	0.0
	152
	0,44
	252
	4,48
	352
	0,00

	53
	0.0
	153
	0,47
	253
	4,47
	353
	0,00

	54
	0.0
	154
	0,50
	254
	4,45
	354
	0,00

	55
	0.0
	155
	0,53
	255
	4,44
	355
	0,00

	56
	0.0
	156
	0,56
	256
	4,43
	356
	0,00

	57
	0.0
	157
	0,58
	257
	4,41
	357
	0,00

	58
	0.0
	158
	0,61
	258
	4,40
	358
	0,00

	59
	0.0
	159
	0,64
	259
	4,39
	359
	0,00

	60
	0.0
	160
	0,67
	260
	4,37
	360
	0,00

	61
	0.0
	161
	0,69
	261
	4,36
	361
	0,00

	62
	0.0
	162
	0,72
	262
	4,35
	362
	0,00

	63
	0.0
	163
	0,75
	263
	4,33
	363
	0,00

	64
	0.0
	164
	0,78
	264
	4,32
	364
	0,00

	65
	0.0
	165
	0,81
	265
	4,31
	365
	0,00

	66
	0.0
	166
	0,83
	266
	4,29
	
	

	67
	0.0
	167
	0,86
	267
	4,28
	
	

	68
	0.0
	168
	0,89
	268
	4,27
	
	

	69
	0.0
	169
	0,92
	269
	4,25
	
	

	70
	0.0
	170
	0,94
	270
	4,24
	
	

	71
	0.0
	171
	0,97
	271
	4,23
	
	

	72
	0.0
	172
	1,00
	272
	4,21
	
	

	73
	0.0
	173
	1,10
	273
	4,20
	
	

	74
	0.0
	174
	1,19
	274
	4,19
	
	

	75
	0.0
	175
	1,29
	275
	4,17
	
	

	76
	0.0
	176
	1,38
	276
	4,16
	
	

	77
	0.0
	177
	1,48
	277
	4,15
	
	

	78
	0.0
	178
	1,57
	278
	4,13
	
	

	79
	0.0
	179
	1,67
	279
	4,12
	
	

	80
	0.0
	180
	1,76
	280
	4,11
	
	

	81
	0.0
	181
	1,86
	281
	4,09
	
	

	82
	0.0
	182
	1,95
	282
	4,08
	
	

	83
	0.0
	183
	2,05
	283
	4,07
	
	

	84
	0.0
	184
	2,14
	284
	4,05
	
	

	85
	0.0
	185
	2,24
	285
	4,04
	
	

	86
	0.0
	186
	2,33
	286
	4,03
	
	

	87
	0.0
	187
	2,43
	287
	4,01
	
	

	88
	0.0
	188
	2,52
	288
	4,00
	
	

	89
	0.0
	189
	2,62
	289
	0,00
	
	

	90
	0.0
	190
	2,71
	290
	0,00
	
	

	91
	0.0
	191
	2,81
	291
	0,00
	
	

	92
	0.0
	192
	2,91
	292
	0,00
	
	

	93
	0.0
	193
	3,00
	293
	0,00
	
	

	94
	0.0
	194
	3,10
	294
	0,00
	
	

	95
	0.0
	195
	3,19
	295
	0,00
	
	

	96
	0.0
	196
	3,29
	296
	0,00
	
	

	97
	0.0
	197
	3,38
	297
	0,00
	
	

	98
	0.0
	198
	3,48
	298
	0,00
	
	

	99
	0.0
	199
	3,57
	299
	0,00
	
	

	100
	0.0
	200
	3,67
	300
	0,00
	
	



[bookmark: _Toc99120409][bookmark: _Toc125647811]Type 4 plants - element and time dependent
Translocation factor for mobile and Immobile elements.
Mobile elements: Cs,I,Mn,Mo,Te,Zn
Immobile Elements: Ba,Ce,Nb,Pu,Ru,Sr,Zr
	
	Mobile Elements
	Immobile Elements

	0.0
	0.02
	0.02

	1.0
	0.022
	0.02

	2.0
	0.024
	0.02

	3.0
	0.025
	0.019

	4.0
	0.027
	0.019

	5.0
	0.029
	0.019

	6.0
	0.031
	0.019

	7.0
	0.032
	0.018

	8.0
	0.034
	0.018

	9.0
	0.036
	0.018

	10.0
	0.038
	0.018

	11.0
	0.04
	0.017

	12.0
	0.041
	0.017

	13.0
	0.043
	0.017

	14.0
	0.045
	0.017

	15.0
	0.047
	0.016

	16.0
	0.048
	0.016

	17.0
	0.05
	0.016

	18.0
	0.052
	0.016

	19.0
	0.054
	0.016

	20.0
	0.056
	0.015

	21.0
	0.057
	0.015

	22.0
	0.059
	0.015

	23.0
	0.061
	0.015

	24.0
	0.063
	0.014

	25.0
	0.064
	0.014

	26.0
	0.066
	0.014

	27.0
	0.068
	0.014

	28.0
	0.07
	0.013

	29.0
	0.072
	0.013

	30.0
	0.073
	0.013

	31.0
	0.075
	0.013

	32.0
	0.077
	0.012

	33.0
	0.079
	0.012

	34.0
	0.08
	0.012

	35.0
	0.082
	0.012

	36.0
	0.084
	0.012

	37.0
	0.086
	0.011

	38.0
	0.088
	0.011

	39.0
	0.089
	0.011

	40.0
	0.091
	0.011

	41.0
	0.093
	0.01

	42.0
	0.095
	0.01

	43.0
	0.096
	0.01

	44.0
	0.098
	0.01

	45.0
	0.1
	0.009

	46.0
	0.1
	0.009

	47.0
	0.1
	0.009

	48.0
	0.1
	0.009

	49.0
	0.1
	0.008

	50.0
	0.1
	0.008

	51.0
	0.1
	0.008

	52.0
	0.1
	0.008

	53.0
	0.1
	0.008

	54.0
	0.1
	0.007

	55.0
	0.1
	0.007

	56.0
	0.1
	0.007

	57.0
	0.1
	0.007

	58.0
	0.1
	0.006

	59.0
	0.1
	0.006

	60.0
	0.1
	0.006

	61.0
	0.1
	0.006

	62.0
	0.1
	0.005

	63.0
	0.1
	0.005

	64.0
	0.1
	0.005

	65.0
	0.1
	0.005

	66.0
	0.1
	0.004

	67.0
	0.1
	0.004

	68.0
	0.1
	0.004

	69.0
	0.1
	0.004

	70.0
	0.1
	0.004

	71.0
	0.1
	0.003

	72.0
	0.1
	0.003

	73.0
	0.1
	0.003

	74.0
	0.1
	0.003

	75.0
	0.1
	0.002

	76.0
	0.1
	0.002

	77.0
	0.1
	0.002

	78.0
	0.1
	0.002

	79.0
	0.1
	0.001

	80.0
	0.1
	0.001

	81.0
	0.1
	0.001

	82.0
	0.1
	0.001

	83.0
	0.1
	0.0

	84.0
	0.1
	0.0

	85.0
	0.1
	0.0

	86.0
	0.097
	0.0

	87.0
	0.094
	0.0

	88.0
	0.091
	0.0

	89.0
	0.088
	0.0

	90.0
	0.085
	0.0

	91.0
	0.082
	0.0

	92.0
	0.079
	0.0

	93.0
	0.076
	0.0

	94.0
	0.073
	0.0

	95.0
	0.07
	0.0

	96.0
	0.067
	0.0

	97.0
	0.064
	0.0

	98.0
	0.061
	0.0

	99.0
	0.058
	0.0

	100.0
	0.055
	0.0

	101.0
	0.052
	0.0

	102.0
	0.049
	0.0

	103.0
	0.046
	0.0

	104.0
	0.043
	0.0

	105.0
	0.04
	0.0

	106.0
	0.037
	0.0

	107.0
	0.034
	0.0

	108.0
	0.031
	0.0

	109.0
	0.028
	0.0

	110.0
	0.025
	0.0

	111.0
	0.022
	0.0

	112.0
	0.019
	0.0

	113.0
	0.016
	0.0

	114.0
	0.013
	0.0

	115.0
	0.01
	0.0

	116.0
	0.01
	0.0

	117.0
	0.01
	0.0

	118.0
	0.009
	0.0

	119.0
	0.009
	0.0

	120.0
	0.009
	0.0

	121.0
	0.009
	0.0

	122.0
	0.008
	0.0

	123.0
	0.008
	0.0

	124.0
	0.008
	0.0

	125.0
	0.008
	0.0

	126.0
	0.007
	0.0

	127.0
	0.007
	0.0

	128.0
	0.007
	0.0

	129.0
	0.007
	0.0

	130.0
	0.006
	0.0

	131.0
	0.006
	0.0

	132.0
	0.006
	0.0

	133.0
	0.006
	0.0

	134.0
	0.005
	0.0

	135.0
	0.005
	0.0

	136.0
	0.005
	0.0

	137.0
	0.005
	0.0

	138.0
	0.004
	0.0

	139.0
	0.004
	0.0

	140.0
	0.004
	0.0

	141.0
	0.004
	0.0

	142.0
	0.003
	0.0

	143.0
	0.003
	0.0

	144.0
	0.003
	0.0

	145.0
	0.003
	0.0

	146.0
	0.002
	0.0

	147.0
	0.002
	0.0

	148.0
	0.002
	0.0

	149.0
	0.002
	0.0

	150.0
	0.001
	0.0

	151.0
	0.001
	0.0

	152.0
	0.001
	0.0

	153.0
	0.001
	0.0

	154.0
	0.0
	0.0

	155.0
	0.0
	0.0

	156.0
	0.0
	0.0

	157.0
	0.0
	0.0

	158.0
	0.0
	0.0

	159.0
	0.0
	0.0

	160.0
	0.0
	0.0

	161.0
	0.0
	0.0

	162.0
	0.0
	0.0

	163.0
	0.0
	0.0

	164.0
	0.0
	0.0

	165.0
	0.0
	0.0

	166.0
	0.0
	0.0

	167.0
	0.0
	0.0

	168.0
	0.0
	0.0

	169.0
	0.0
	0.0

	170.0
	0.0
	0.0

	171.0
	0.0
	0.0

	172.0
	0.0
	0.0

	173.0
	0.0
	0.0

	174.0
	0.0
	0.0

	175.0
	0.0
	0.0

	176.0
	0.0
	0.0

	177.0
	0.0
	0.0

	178.0
	0.0
	0.0

	179.0
	0.0
	0.0

	180.0
	0.0
	0.0

	181.0
	0.0
	0.0

	182.0
	0.0
	0.0

	183.0
	0.0
	0.0

	184.0
	0.0
	0.0

	185.0
	0.0
	0.0

	186.0
	0.0
	0.0

	187.0
	0.0
	0.0

	188.0
	0.0
	0.0

	189.0
	0.0
	0.0

	190.0
	0.0
	0.0

	191.0
	0.0
	0.0

	192.0
	0.0
	0.0

	193.0
	0.0
	0.0

	194.0
	0.0
	0.0

	195.0
	0.0
	0.0

	196.0
	0.0
	0.0

	197.0
	0.0
	0.0

	198.0
	0.0
	0.0

	199.0
	0.0
	0.0

	200.0
	0.0
	0.0
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	Name
	Full name
	Units
	Value

	Rj
	Mass load of soil for plants
	g/g
	0.001

	Sj
	Soil intake by grazing animal
	g/g
	0

	DateHarvest, Ends
	Date when harvest ends
	d
	10-15

	DateHarvest, Starts
	Date when harvest starts
	d
	10-15

	Ej
	Yield of plant type 2 at time of harvest
	kg/m2
	1.5

	Bj, max
	Maximum leaf area index for plants
	unitless
	5

	TFrootUptake
	Soil-plant transfer factor 
	unitless
	See table below

	Sij
	Retention coefficient (mm) of radionuclide i on plant type j
	mm
	See table below

	fi
	Enrichment factor for radionuclide i
	unitless
	See table below

	DV
	Deposition velocity on soil for Iodine (elemental, particle and organic)
	m/s
	See table Input Type 1

	Bj, time
	Leaf area index of plant type j at time T 
	unitless
	See table below

	
	Translocation factor for plants type 4
	unitless
	See table below


[bookmark: _Toc99120412][bookmark: _Toc125647813]
Type 5 plants - element dependent
	Element
	TFrootUptake
	Sij

	Ba
	2,00E-03
	6,00E-01

	Ce
	4,00E-04
	3,00E-01

	Cs
	1,00E-02
	3,00E-01

	I
	1,00E-01
	1,50E-01

	Mn
	2,00E-02
	3,00E-01

	Mo
	1,00E-02
	6,00E-01

	Nb
	5,00E-04
	3,00E-01

	Pu
	1,00E-04
	3,00E-01

	Ru
	1,00E-02
	3,00E-01

	Sr
	3,00E-01
	6,00E-01

	Te
	4,00E-04
	3,00E-01

	Zn
	1,00E-01
	3,00E-01

	Zr
	5,00E-05
	3,00E-01
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	Radionuclide
	fi

	Ba-140
	1

	Ce-141
	1

	Ce-144
	1

	Cs-134
	1

	Cs-136
	1

	Cs-137
	1

	I-129
	1

	I-131
	1

	I-133
	1

	Mn-54
	1

	Mo-99
	1

	Nb-95
	1

	Pu-239
	1

	Ru-103
	1

	Ru-106
	1

	Sr-89
	1

	Sr-90
	1

	Sr-91
	1

	Te-129m
	1

	Te-132/I-132
	1

	Zn-65
	1

	Zr-95
	1
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	time
	Bj, time
	time
	Bj, time
	time
	Bj, time
	time
	Bj, time

	1
	0.0
	101
	0,00
	201
	5,00
	301
	0,50

	2
	0.0
	102
	0,00
	202
	5,00
	302
	0,33

	3
	0.0
	103
	0,00
	203
	5,00
	303
	0,17

	4
	0.0
	104
	0,00
	204
	5,00
	304
	0,00

	5
	0.0
	105
	0,00
	205
	5,00
	305
	0,00

	6
	0.0
	106
	0,07
	206
	5,00
	306
	0,00

	7
	0.0
	107
	0,13
	207
	5,00
	307
	0,00

	8
	0.0
	108
	0,20
	208
	5,00
	308
	0,00

	9
	0.0
	109
	0,26
	209
	5,00
	309
	0,00

	10
	0.0
	110
	0,33
	210
	5,00
	310
	0,00

	11
	0.0
	111
	0,39
	211
	5,00
	311
	0,00

	12
	0.0
	112
	0,46
	212
	5,00
	312
	0,00

	13
	0.0
	113
	0,52
	213
	5,00
	313
	0,00

	14
	0.0
	114
	0,58
	214
	5,00
	314
	0,00

	15
	0.0
	115
	0,65
	215
	5,00
	315
	0,00

	16
	0.0
	116
	0,71
	216
	5,00
	316
	0,00

	17
	0.0
	117
	0,78
	217
	5,00
	317
	0,00

	18
	0.0
	118
	0,84
	218
	5,00
	318
	0,00

	19
	0.0
	119
	0,91
	219
	5,00
	319
	0,00

	20
	0.0
	120
	0,97
	220
	5,00
	320
	0,00

	21
	0.0
	121
	1,04
	221
	5,00
	321
	0,00

	22
	0.0
	122
	1,10
	222
	5,00
	322
	0,00

	23
	0.0
	123
	1,17
	223
	5,00
	323
	0,00

	24
	0.0
	124
	1,23
	224
	5,00
	324
	0,00

	25
	0.0
	125
	1,30
	225
	5,00
	325
	0,00

	26
	0.0
	126
	1,36
	226
	5,00
	326
	0,00

	27
	0.0
	127
	1,43
	227
	5,00
	327
	0,00

	28
	0.0
	128
	1,49
	228
	5,00
	328
	0,00

	29
	0.0
	129
	1,56
	229
	5,00
	329
	0,00

	30
	0.0
	130
	1,62
	230
	5,00
	330
	0,00

	31
	0.0
	131
	1,69
	231
	5,00
	331
	0,00

	32
	0.0
	132
	1,75
	232
	5,00
	332
	0,00

	33
	0.0
	133
	1,82
	233
	5,00
	333
	0,00

	34
	0.0
	134
	1,88
	234
	5,00
	334
	0,00

	35
	0.0
	135
	1,95
	235
	5,00
	335
	0,00

	36
	0.0
	136
	2,01
	236
	5,00
	336
	0,00

	37
	0.0
	137
	2,08
	237
	5,00
	337
	0,00

	38
	0.0
	138
	2,14
	238
	5,00
	338
	0,00

	39
	0.0
	139
	2,21
	239
	5,00
	339
	0,00

	40
	0.0
	140
	2,27
	240
	5,00
	340
	0,00

	41
	0.0
	141
	2,34
	241
	5,00
	341
	0,00

	42
	0.0
	142
	2,40
	242
	5,00
	342
	0,00

	43
	0.0
	143
	2,47
	243
	5,00
	343
	0,00

	44
	0.0
	144
	2,53
	244
	5,00
	344
	0,00

	45
	0.0
	145
	2,60
	245
	5,00
	345
	0,00

	46
	0.0
	146
	2,66
	246
	5,00
	346
	0,00

	47
	0.0
	147
	2,73
	247
	5,00
	347
	0,00

	48
	0.0
	148
	2,79
	248
	5,00
	348
	0,00

	49
	0.0
	149
	2,86
	249
	5,00
	349
	0,00

	50
	0.0
	150
	2,92
	250
	5,00
	350
	0,00

	51
	0.0
	151
	2,99
	251
	5,00
	351
	0,00

	52
	0.0
	152
	3,05
	252
	5,00
	352
	0,00

	53
	0.0
	153
	3,12
	253
	5,00
	353
	0,00

	54
	0.0
	154
	3,18
	254
	5,00
	354
	0,00

	55
	0.0
	155
	3,25
	255
	5,00
	355
	0,00

	56
	0.0
	156
	3,31
	256
	5,00
	356
	0,00

	57
	0.0
	157
	3,38
	257
	5,00
	357
	0,00

	58
	0.0
	158
	3,44
	258
	5,00
	358
	0,00

	59
	0.0
	159
	3,51
	259
	5,00
	359
	0,00

	60
	0.0
	160
	3,57
	260
	5,00
	360
	0,00

	61
	0.0
	161
	3,64
	261
	5,00
	361
	0,00

	62
	0.0
	162
	3,70
	262
	5,00
	362
	0,00

	63
	0.0
	163
	3,77
	263
	5,00
	363
	0,00

	64
	0.0
	164
	3,83
	264
	5,00
	364
	0,00

	65
	0.0
	165
	3,90
	265
	5,00
	365
	0,00

	66
	0.0
	166
	3,96
	266
	5,00
	
	

	67
	0.0
	167
	4,03
	267
	5,00
	
	

	68
	0.0
	168
	4,09
	268
	5,00
	
	

	69
	0.0
	169
	4,16
	269
	5,00
	
	

	70
	0.0
	170
	4,22
	270
	5,00
	
	

	71
	0.0
	171
	4,29
	271
	5,00
	
	

	72
	0.0
	172
	4,35
	272
	5,00
	
	

	73
	0.0
	173
	4,42
	273
	5,00
	
	

	74
	0.0
	174
	4,48
	274
	5,00
	
	

	75
	0.0
	175
	4,55
	275
	4,83
	
	

	76
	0.0
	176
	4,61
	276
	4,67
	
	

	77
	0.0
	177
	4,68
	277
	4,50
	
	

	78
	0.0
	178
	4,74
	278
	4,33
	
	

	79
	0.0
	179
	4,81
	279
	4,17
	
	

	80
	0.0
	180
	4,87
	280
	4,00
	
	

	81
	0.0
	181
	4,94
	281
	3,83
	
	

	82
	0.0
	182
	5,00
	282
	3,67
	
	

	83
	0.0
	183
	5,00
	283
	3,50
	
	

	84
	0.0
	184
	5,00
	284
	3,33
	
	

	85
	0.0
	185
	5,00
	285
	3,17
	
	

	86
	0.0
	186
	5,00
	286
	3,00
	
	

	87
	0.0
	187
	5,00
	287
	2,83
	
	

	88
	0.0
	188
	5,00
	288
	2,67
	
	

	89
	0.0
	189
	5,00
	289
	2,50
	
	

	90
	0.0
	190
	5,00
	290
	2,33
	
	

	91
	0.0
	191
	5,00
	291
	2,17
	
	

	92
	0.0
	192
	5,00
	292
	2,00
	
	

	93
	0.0
	193
	5,00
	293
	1,83
	
	

	94
	0.0
	194
	5,00
	294
	1,67
	
	

	95
	0.0
	195
	5,00
	295
	1,50
	
	

	96
	0.0
	196
	5,00
	296
	1,33
	
	

	97
	0.0
	197
	5,00
	297
	1,17
	
	

	98
	0.0
	198
	5,00
	298
	1,00
	
	

	99
	0.0
	199
	5,00
	299
	0,83
	
	

	100
	0.0
	200
	5,00
	300
	0,67
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Translocation factor for mobile and Immobile elements.
Mobile elements: Cs,I,Mn,Mo,Te,Zn
Immobile Elements: Ba,Ce,Nb,Pu,Ru,Sr,Zr
	
	Mobile Elements
	Immobile Elements

	0.0
	0.02
	0.0

	1.0
	0.026
	0.0

	2.0
	0.031
	0.0

	3.0
	0.037
	0.0

	4.0
	0.043
	0.0

	5.0
	0.049
	0.0

	6.0
	0.054
	0.0

	7.0
	0.06
	0.0

	8.0
	0.066
	0.0

	9.0
	0.071
	0.0

	10.0
	0.077
	0.0

	11.0
	0.083
	0.0

	12.0
	0.089
	0.0

	13.0
	0.094
	0.0

	14.0
	0.1
	0.0

	15.0
	0.1
	0.0

	16.0
	0.1
	0.0

	17.0
	0.1
	0.0

	18.0
	0.1
	0.0

	19.0
	0.1
	0.0

	20.0
	0.1
	0.0

	21.0
	0.1
	0.0

	22.0
	0.1
	0.0

	23.0
	0.1
	0.0

	24.0
	0.1
	0.0

	25.0
	0.1
	0.0

	26.0
	0.1
	0.0

	27.0
	0.1
	0.0

	28.0
	0.1
	0.0

	29.0
	0.1
	0.0

	30.0
	0.1
	0.0

	31.0
	0.1
	0.0

	32.0
	0.1
	0.0

	33.0
	0.1
	0.0

	34.0
	0.1
	0.0

	35.0
	0.1
	0.0

	36.0
	0.1
	0.0

	37.0
	0.1
	0.0

	38.0
	0.1
	0.0

	39.0
	0.1
	0.0

	40.0
	0.1
	0.0

	41.0
	0.1
	0.0

	42.0
	0.1
	0.0

	43.0
	0.1
	0.0

	44.0
	0.1
	0.0

	45.0
	0.1
	0.0

	46.0
	0.1
	0.0

	47.0
	0.1
	0.0

	48.0
	0.1
	0.0

	49.0
	0.1
	0.0

	50.0
	0.1
	0.0

	51.0
	0.1
	0.0

	52.0
	0.1
	0.0

	53.0
	0.1
	0.0

	54.0
	0.1
	0.0

	55.0
	0.1
	0.0

	56.0
	0.1
	0.0

	57.0
	0.1
	0.0

	58.0
	0.1
	0.0

	59.0
	0.1
	0.0

	60.0
	0.1
	0.0

	61.0
	0.1
	0.0

	62.0
	0.1
	0.0

	63.0
	0.1
	0.0

	64.0
	0.1
	0.0

	65.0
	0.1
	0.0

	66.0
	0.1
	0.0

	67.0
	0.1
	0.0

	68.0
	0.1
	0.0

	69.0
	0.1
	0.0

	70.0
	0.1
	0.0

	71.0
	0.1
	0.0

	72.0
	0.1
	0.0

	73.0
	0.1
	0.0

	74.0
	0.1
	0.0

	75.0
	0.1
	0.0

	76.0
	0.1
	0.0

	77.0
	0.1
	0.0

	78.0
	0.1
	0.0

	79.0
	0.1
	0.0

	80.0
	0.1
	0.0

	81.0
	0.1
	0.0

	82.0
	0.1
	0.0

	83.0
	0.1
	0.0

	84.0
	0.1
	0.0

	85.0
	0.1
	0.0

	86.0
	0.1
	0.0

	87.0
	0.1
	0.0

	88.0
	0.1
	0.0

	89.0
	0.1
	0.0

	90.0
	0.1
	0.0

	91.0
	0.1
	0.0

	92.0
	0.1
	0.0

	93.0
	0.1
	0.0

	94.0
	0.1
	0.0

	95.0
	0.1
	0.0

	96.0
	0.1
	0.0

	97.0
	0.1
	0.0

	98.0
	0.1
	0.0

	99.0
	0.1
	0.0

	100.0
	0.1
	0.0

	101.0
	0.1
	0.0

	102.0
	0.1
	0.0

	103.0
	0.1
	0.0

	104.0
	0.1
	0.0

	105.0
	0.1
	0.0

	106.0
	0.1
	0.0

	107.0
	0.1
	0.0

	108.0
	0.1
	0.0

	109.0
	0.1
	0.0

	110.0
	0.1
	0.0

	111.0
	0.1
	0.0

	112.0
	0.1
	0.0

	113.0
	0.1
	0.0

	114.0
	0.1
	0.0

	115.0
	0.1
	0.0

	116.0
	0.1
	0.0

	117.0
	0.1
	0.0

	118.0
	0.1
	0.0

	119.0
	0.1
	0.0

	120.0
	0.1
	0.0

	121.0
	0.1
	0.0

	122.0
	0.1
	0.0

	123.0
	0.098
	0.0

	124.0
	0.097
	0.0

	125.0
	0.095
	0.0

	126.0
	0.093
	0.0

	127.0
	0.092
	0.0

	128.0
	0.09
	0.0

	129.0
	0.089
	0.0

	130.0
	0.087
	0.0

	131.0
	0.085
	0.0

	132.0
	0.084
	0.0

	133.0
	0.082
	0.0

	134.0
	0.08
	0.0

	135.0
	0.079
	0.0

	136.0
	0.077
	0.0

	137.0
	0.075
	0.0

	138.0
	0.074
	0.0

	139.0
	0.072
	0.0

	140.0
	0.07
	0.0

	141.0
	0.069
	0.0

	142.0
	0.067
	0.0

	143.0
	0.066
	0.0

	144.0
	0.064
	0.0

	145.0
	0.062
	0.0

	146.0
	0.061
	0.0

	147.0
	0.059
	0.0

	148.0
	0.057
	0.0

	149.0
	0.056
	0.0

	150.0
	0.054
	0.0

	151.0
	0.052
	0.0

	152.0
	0.051
	0.0

	153.0
	0.049
	0.0

	154.0
	0.048
	0.0

	155.0
	0.046
	0.0

	156.0
	0.044
	0.0

	157.0
	0.043
	0.0

	158.0
	0.041
	0.0

	159.0
	0.039
	0.0

	160.0
	0.038
	0.0

	161.0
	0.036
	0.0

	162.0
	0.034
	0.0

	163.0
	0.033
	0.0

	164.0
	0.031
	0.0

	165.0
	0.03
	0.0

	166.0
	0.028
	0.0

	167.0
	0.026
	0.0

	168.0
	0.025
	0.0

	169.0
	0.023
	0.0

	170.0
	0.021
	0.0

	171.0
	0.02
	0.0

	172.0
	0.018
	0.0

	173.0
	0.016
	0.0

	174.0
	0.015
	0.0

	175.0
	0.013
	0.0

	176.0
	0.011
	0.0

	177.0
	0.01
	0.0

	178.0
	0.008
	0.0

	179.0
	0.007
	0.0

	180.0
	0.005
	0.0

	181.0
	0.003
	0.0

	182.0
	0.002
	0.0

	183.0
	0.0
	0.0

	184.0
	0.0
	0.0

	185.0
	0.0
	0.0

	186.0
	0.0
	0.0

	187.0
	0.0
	0.0

	188.0
	0.0
	0.0

	189.0
	0.0
	0.0

	190.0
	0.0
	0.0

	191.0
	0.0
	0.0

	192.0
	0.0
	0.0

	193.0
	0.0
	0.0

	194.0
	0.0
	0.0

	195.0
	0.0
	0.0

	196.0
	0.0
	0.0

	197.0
	0.0
	0.0

	198.0
	0.0
	0.0

	199.0
	0.0
	0.0

	200.0
	0.0
	0.0
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	Name
	Full name
	Units
	Value

	biomass_lichens
	Biomass of lichens
	kg/m2
	0.5

	DV
	Deposition velocity for Iodine
	m/s
	See table Input Type 1

	lambda_wi
	Weathering rate
	d-1
	See table below

	lambda_ai
	Leaching rate of nuclide i 
	d-1
	See table below

	f_lichens
	Fraction of the total deposition that is intercepted by lichens
	unitless
	1
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	Element
	lambda_ai
	lambda_wi

	Ba
	9,49E-05
	2,77E-02

	Ce
	4,74E-05
	2,77E-02

	Cs
	4,74E-05
	2,77E-02

	I
	3,80E-05
	2,77E-02

	Mn
	9,49E-05
	2,77E-02

	Mo
	9,49E-05
	2,77E-02

	Nb
	4,75E-05
	2,77E-02

	Pu
	4,75E-05
	2,77E-02

	Ru
	4,75E-05
	2,77E-02

	Sr
	9,49E-05
	2,77E-02

	Te
	9,49E-05
	2,77E-02

	Zn
	9,49E-05
	2,77E-02

	Zr
	4,74E-05
	2,77E-02
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Generic Animal
	Name
	Full name
	Units
	Value

	a_ij
	Fraction of biological transfer
	unitless
	See table below

	bio_half_life
	Biological half-life
	d
	See table below

	I_an_feed1
	Intake rate of feedstuff1 by the animal
	kg/d
	See table below

	I_an_feed2
	Intake rate of feedstuff2 by the animal
	kg/d
	See table below

	I_Grass
	Intake rate of feedstuff (Grass intensive) by the animal
	kg/d
	See table below

	I_Hay
	Intake rate of feedstuff (Hay intensive) by the animal
	kg/d
	See table below

	I_lk
	Inhalation rate of animal
	m3/h
	5

	Ing_rate_soil_animal
	Ingestion rate of soil by grazing animal
	kg/d
	See table below

	TF_ik
	Transfer factor fodder
	d/kg
	See table below

	Time_life 
	Lifetime of the animal 
	d
	1600



[bookmark: _Toc99120417][bookmark: _Toc125647820]Generic Animal - element dependent 
	Element
	a_ij
	bio_half_life
	TF_ik

	
	a1
	a2
	a1
	a2
	

	Ba
	2.00E-01
	8.00E-01
	1.00E+01
	1.00E+02
	2.00E-04

	Ce
	1.00E+00
	0.00E+00
	4.00E+03
	0.00E+00
	8.00E-04

	Cs
	1.00E+00
	0.00E+00
	3.00E+01
	0.00E+00
	1.00E-02

	I
	1.00E+00
	0.00E+00
	1.00E+02
	0.00E+00
	1.00E-03

	Mn
	4.00E-01
	6.00E-01
	4.00E+01
	7.00E+02
	5.00E-04

	Mo
	1.00E+00
	0.00E+00
	5.00E+01
	0.00E+00
	1.00E-03

	Nb
	2.00E-02
	9.80E-01
	4.00E+00
	2.00E+02
	3.00E-07

	Pu
	1.00E+00
	0.00E+00
	7.00E+03
	0.00E+00
	6.00E-05

	Ru
	1.00E-01
	9.00E-01
	3.00E+01
	1.00E+03
	1.00E-03

	Sr
	2.00E-01
	8.00E-01
	1.00E+01
	1.00E+02
	2.00E-03

	Te
	1.00E-01
	9.00E-01
	2.00E+01
	5.00E+03
	7.00E-03

	Zn
	1.00E+00
	0.00E+00
	7.00E+02
	0.00E+00
	2.00E-02

	Zr
	1.00E+00
	0.00E+00
	8.00E+03
	0.00E+00
	6.00E-07



[bookmark: _Toc99120418][bookmark: _Toc125647821]Generic Animal - time-dependent 
	Time
	I_an_feed1
	I_an_feed2
	I_Hay
	I_Grass
	Ing_rate_soil_animal

	1.0
	0.0
	0.0
	14.0
	0.0
	0.0

	111.0
	0.0
	50.0
	14.0
	0.0
	0.0

	131.0
	50.0
	50.0
	0.0
	70.0
	0.6

	294.0
	50.0
	0.0
	0.0
	70.0
	0.6

	314.0
	0.0
	0.0
	14.0
	0.0
	0.0

	365.0
	0.0
	0.0
	14.0
	0.0
	0.0



[bookmark: _Toc102042949][bookmark: _Toc125647822]Lamb Fårikål
	[bookmark: _Hlk104883537]Name
	Full name
	Units
	Value

	a_ij
	Fraction of biological transfer
	unitless
	See table below

	bio_half_life
	Biological half-life
	d
	See table below

	I_ik
	Inhalation rate of animal
	m3/h
	0.4

	TF_ik
	Transfer factor fodder
	d/kg
	See table below

	I_an_Feed1
	Intake rate of feedstuff1 by the animal
	kg/d
	See table below

	I_an_Feed2
	Intake rate of feedstuff2 by the animal
	kg/d
	See table below

	I_Grass
	Intake rate of feedstuff (Grass intensive) by the animal
	kg/d
	See table below

	I_Hay
	Intake rate of feedstuff (Hay intensive) by the animal
	kg/d
	See table below

	Ing_rate_soil_animal
	Ingestion rate of soil by grazing animal
	kg/d
	See table below

	Dateof, slaughter
	Date of Slaughter 
	d
	09-20

	Dateof, birth
	Date of birth 
	d
	03-20



[bookmark: _Toc125647823]Lamb Fårikål - element dependent
	Element
	a_ij
	bio_half_life
	TF_ik

	
	a1
	a2
	a1
	a2
	

	Ba
	2.00E-01
	8.00E-01
	1.00E+01
	1.00E+02
	2.00E-03

	Ce
	1.00E+00
	0.00E+00
	4.00E+03
	0.00E+00
	8.00E-03

	Cs
	1.00E+00
	0.00E+00
	3.00E+01
	0.00E+00
	5.00E-01

	I
	1.00E+00
	0.00E+00
	1.00E+02
	0.00E+00
	1.00E-02

	Mn
	4.00E-01
	6.00E-01
	4.00E+01
	7.00E+02
	5.00E-03

	Mo
	1.00E+00
	0.00E+00
	5.00E+01
	0.00E+00
	1.00E-02

	Nb
	2.00E-02
	9.80E-01
	4.00E+00
	2.00E+02
	3.00E-06

	Pu
	1.00E+00
	0.00E+00
	7.00E+03
	0.00E+00
	7.00E-04

	Ru
	1.00E-01
	9.00E-01
	3.00E+01
	1.00E+03
	1.00E-02

	Sr
	2.00E-01
	8.00E-01
	1.00E+01
	1.00E+02
	3.00E-03

	Te
	1.00E-01
	9.00E-01
	2.00E+01
	5.00E+03
	7.00E-02

	Zn
	1.00E+00
	0.00E+00
	7.00E+02
	0.00E+00
	2.00E-01

	Zr
	1.00E+00
	0.00E+00
	8.00E+03
	0.00E+00
	1.00E-05


[bookmark: _Toc102042951][bookmark: _Toc125647824]Lamb Fårikål - time-dependent
	time
	I_an_feed1
	I_an_feed2
	I_Hay
	I_Grass
	Ing_rate_soil_animal

	1.0
	0.0
	0.0
	14.0
	0.0
	0.0

	111.0
	0.0
	50.0
	14.0
	0.0
	0.0

	131.0
	50.0
	50.0
	0.0
	70.0
	0.6

	294.0
	50.0
	0.0
	0.0
	70.0
	0.6

	314.0
	0.0
	0.0
	14.0
	0.0
	0.0

	365.0
	0.0
	0.0
	14.0
	0.0
	0.0



[bookmark: _Toc125647825]Reindeer
	Name
	Full name
	Units
	Value

	C_add_feed_1_user_defined
	User defined for additional feed 1
	Bq/kg
	0

	C_add_feed_2_user_defined
	User defined for additional feed 2
	Bq/kg
	0

	C_grass_user_defined
	User defined for grass
	Bq/kg
	0

	C_lychen_user_defined
	User defined for lychen
	Bq/kg
	0

	Feed_Intake
	Feed intake
	kg/d
	See table below

	Frac_alt_feed_1
	Fraction of alternative feed 1 intake
	unitless
	See table below

	Frac_alt_feed_2
	Fraction of alternative feed 2
	unitless
	See table below

	Frac_grass
	Fraction of grass in diet
	unitless
	See table below

	Frac_Lichens
	Fraction of lichens in diet
	unitless
	See table below

	Mass_an
	Mass of animal 
	kg
	70

	lambda_tag_alt_feed_1
	Effective half life of tag
	d-1
	1.19E-4

	lambda_tag_alt_feed_2
	Effective half life of tag
	d-1
	6.33E-5

	lambda_tag_grass
	Effective half life of tag
	d-1
	1.58E-4

	lambda_tag_Lichens
	Effective half life of tag
	d-1
	6.33E-4

	Loss_eff
	Loss
	d-1
	See table below

	Tag_alt_feed_1_0
	Productive area for alternative feed 1 at t=0
	m2/kg
	0.02

	Tag_alt_feed_2_0
	Productive area for alternative feed 2 at t=0
	m2/kg
	0.91

	Tag_grass_0
	Productive area for grass at t=0
	m2/kg
	0.05

	Tag_Lichens_0
	Productive area for lichens at t=0
	m2/kg
	1



[bookmark: _Toc125647826]Reindeer – time dependent 
	Month
	Feed_Intake
	Frac_alt_feed_1
	Frac_alt_feed_2
	Frac_grass
	Frac_Lichens
	Loss_eff

	1
	1.7
	0.23
	0.06
	0.0
	0.71
	0.023

	2
	1.5
	0.23
	0.06
	0.0
	0.71
	0.023

	3
	1.5
	0.23
	0.06
	0.0
	0.71
	0.023

	4
	1.5
	0.23
	0.06
	0.0
	0.71
	0.023

	5
	1.8
	0.08
	0.02
	0.67
	0.24
	0.046

	6
	2.5
	0.0
	0.0
	1.0
	0.0
	0.099

	7
	3.3
	0.0
	0.0
	1.0
	0.0
	0.099

	8
	3.3
	0.0
	0.0
	1.0
	0.0
	0.099

	9
	2.5
	0.06
	0.02
	0.75
	0.18
	0.069

	10
	2.2
	0.12
	0.03
	0.5
	0.36
	0.034

	11
	2.0
	0.17
	0.05
	0.25
	0.53
	0.034

	12
	1.8
	0.23
	0.06
	0.0
	0.71
	0.027



[bookmark: _Toc99120419][bookmark: _Toc125647827][bookmark: _Toc138146622]A2.9.5. Module: storage and processing of feeds and foods

	Name
	Full name
	Units
	Value

	Proc_fact
	Processing factor
	unitless
	See table below

	t_stor_foods
	Storage time
	d
	14

	t_stor_feeds
	Storage time
	d
	14
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	Radionuclide
	Proc_fact

	Ba-140
	1

	Ce-141
	1

	Ce-144
	1

	Cs-134
	1

	Cs-136
	1

	Cs-137
	1

	I-129
	1

	I-131
	1

	I-133
	1

	Mn-54
	1

	Mo-99
	1

	Nb-95
	1

	Pu-239
	1

	Ru-103
	1

	Ru-106
	1

	Sr-89
	1

	Sr-90
	1

	Sr-91
	1

	Te-129m
	1

	Te-132/I-132
	1

	Zn-65
	1

	Zr-95
	1



[bookmark: _Toc99120421][bookmark: _Toc125647829][bookmark: _Toc138146623]A2.9.6. Module: Doses to man

	Name
	Full name
	Units
	Value

	Consp_rate_foodstuff
	Consumption rate of foodstuff
	kg/d
	0 (default)

	DCC_ing_food
	Dose conversion factor for ingestion of nuclide i at time t
	Sv/Bq
	See table below

	DCC_ing_food_eff
	Effective dose conversion factor for ingestion of nuclide i at time t
	Sv/Bq
	See table below

	DCC_inh
	Dose conversion factor for inhalation of radionuclide I for resuspension
	Sv/Bq
	See table below

	DCC_inh_eff
	Effective dose conversion factor for inhalation of radionuclide i for resuspension
	Sv/Bq
	See table below

	DCC_inh_cloud
	Dose conversion factor for inhalation of radionuclide i
	Sv*m3*Bq-1*h-1
	See table below

	DCC_inh_cloud_eff
	Dose conversion factor for inhalation of radionuclide i
	Sv*m3*Bq-1*h-1
	See table below

	DCC_ext_cloud
	Dose factor for external exposure from cloud
	Sv*m3*Bq-1*h-1
	See table below

	DCC_ext_cloud_eff
	Effective dose factor for external exposure from cloud. Effective dose.
	Sv*m3*Bq-1*h-1
	See table below

	DCC_ext_ground
	Age dependent dose factor for exposure from ground (GSF-12/90)
	Sv*m2*Bq-1*s-1
	See table below

	DCC_ext_ground_eff
	Age dependent effective dose factor for exposure from ground
	Sv*m2*Bq-1*s-1
	See table below

	DCC_Skin_to_organs
	Dose rate in the organ k after skin contamination
	Sv*s-1/Bq
	See table below

	DCC_Skin_eff
	Effective dose rate after skin contamination
	Sv*s-1/Bq
	See table below

	a1
	Contribution fraction of the migration rates 1
	unitless
	0.36

	a2
	Contribution fraction of the migration rates 2

	unitless
	0.64

	A_H
	Total area of skin.
	m2
	1.7

	B_j_max
	
	unitless
	1.8

	B_j_time_lawn
	
	unitless
	See table below

	c_bij
	Environment factor for cloud exposure at location j
	unitless
	See table below

	C_H
	Reduction factor for staying indoors
	unitless
	1.0

	c_Lij
	Filtering factor for nuclide i and environment j for soil
	unitless
	See table below

	c_Lij_cloud
	Filtering factor for nuclide i and environment j
	unitless
	See table below

	c_wij
	Environment factor for cloud exposure at location j
	unitless
	See table below

	DV
	Deposition velocity for Iodine
	m/s
	See table in Input Type 1 

	f_F
	Fraction of time spent outdoors
	unitless
	0.2

	f_H_N
	Interception factor
	unitless
	0.1

	f_K
	Fraction of the skin that is covered by clothes
	unitless
	0.8

	f_ui
	Relative occupancy time at location j during passage of cloud
	unitless
	See table below

	g_H_H
	Total dose rate in skin after skin contamination
	Sv*s-1*Bq-1*cm2
	See table below

	g_H_H_gamma
	Gamma-component of the dose rate in skin
	Sv*s-1*Bq-1*cm2
	See table below

	I
	Age-dependent inhalation rate
	m3/h
	See table below

	lambda_1
	Migration rates 1
	d-1
	0.0015

	lambda_2
	Migration rates 2
	d-1
	3.9E-5

	R1
	Resuspension factor immediately after deposition
	m-1
	5.0E-8

	R2
	Decrease rate of K_r after deposition
	d-1
	0.003

	R3
	Long-term resuspension factor
	m-1
	1.0E-9

	t_H
	Skin exposure time
	h
	24.0

	V_g_H
	The deposition velocity for dry skin
	m/s
	0.001





[bookmark: _Toc99120422][bookmark: _Toc125647830]Doses to man - radionuclide and organ-dependent 

Dose conversion factor for ingestion for the 1-year-old age group
	DCC_ing_food
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	2.50E-09
	1.50E-10
	1.70E-10
	1.40E-08
	8.80E-09
	1.20E-08
	6.80E-10
	1.50E-09
	2.10E-09
	2.10E-09
	2.00E-09
	1.40E-09
	4.80E-08

	Breast
	8.70E-10
	1.00E-11
	7.30E-11
	1.10E-08
	6.40E-09
	9.10E-09
	1.80E-10
	4.20E-10
	2.50E-10
	7.80E-10
	1.60E-09
	1.50E-10
	4.80E-08

	Oesophagus
	8.80E-10
	7.70E-12
	7.10E-11
	1.40E-08
	8.70E-09
	1.00E-08
	1.20E-09
	1.70E-09
	4.90E-10
	7.70E-10
	1.70E-09
	1.10E-10
	4.80E-08

	Stomach
	4.30E-09
	1.50E-09
	7.60E-09
	1.50E-08
	9.90E-09
	1.20E-08
	7.10E-10
	2.00E-09
	3.60E-09
	2.20E-09
	4.90E-09
	1.50E-09
	5.70E-08

	Small Intestine
	9.60E-09
	4.10E-09
	2.80E-08
	1.70E-08
	1.00E-08
	1.10E-08
	2.00E-10
	3.60E-10
	3.60E-10
	4.40E-09
	1.90E-09
	4.20E-09
	7.10E-08

	Upper large intestine
	5.90E-08
	2.30E-08
	1.70E-07
	2.00E-08
	1.20E-08
	1.80E-08
	9.50E-10
	1.00E-09
	6.80E-10
	6.50E-09
	2.80E-09
	1.00E-08
	1.90E-07

	Lower large intestine
	1.90E-07
	6.30E-08
	4.90E-07
	2.90E-08
	1.60E-08
	3.10E-08
	2.40E-09
	2.20E-09
	9.00E-10
	1.10E-08
	4.00E-09
	2.40E-08
	4.40E-07

	Colon
	1.20E-07
	4.00E-08
	3.10E-07
	2.40E-08
	1.30E-08
	2.30E-08
	1.60E-09
	1.50E-09
	7.80E-10
	8.30E-09
	3.30E-09
	1.60E-08
	3.00E-07

	Brain
	1.10E-09
	1.90E-12
	6.70E-11
	1.30E-08
	8.00E-09
	1.00E-08
	1.70E-10
	3.80E-10
	2.40E-10
	7.50E-10
	1.60E-09
	5.90E-11
	4.80E-08

	Skin
	1.10E-09
	1.90E-11
	7.90E-11
	1.00E-08
	6.20E-09
	9.00E-09
	1.70E-10
	3.40E-10
	2.30E-10
	8.20E-10
	1.60E-09
	2.30E-10
	4.80E-08

	Testes
	1.40E-09
	6.20E-11
	1.10E-10
	1.30E-08
	7.90E-09
	1.00E-08
	1.50E-10
	2.50E-10
	2.40E-10
	1.10E-09
	1.60E-09
	5.90E-10
	1.80E-07

	Bone surface
	2.00E-08
	3.40E-10
	2.30E-09
	1.50E-08
	9.20E-09
	1.10E-08
	4.30E-10
	4.40E-10
	2.60E-10
	2.80E-09
	5.10E-09
	1.20E-09
	7.60E-06

	Liver
	1.40E-09
	1.20E-10
	2.90E-09
	1.50E-08
	9.30E-09
	1.10E-08
	1.60E-10
	3.30E-10
	2.60E-10
	4.00E-09
	1.60E-08
	7.80E-10
	2.70E-06

	Extrat. airways
	8.30E-10
	4.50E-12
	6.80E-11
	1.60E-08
	9.60E-09
	1.10E-08
	1.80E-10
	4.00E-10
	2.60E-10
	7.20E-10
	1.70E-09
	8.40E-11
	4.80E-08

	Lungs
	1.20E-09
	1.50E-11
	7.70E-11
	1.40E-08
	8.30E-09
	1.00E-08
	2.90E-10
	5.40E-10
	2.80E-10
	1.20E-09
	1.70E-09
	2.10E-10
	4.80E-08

	Spleen
	1.40E-09
	5.30E-11
	9.90E-11
	1.50E-08
	9.30E-09
	1.10E-08
	1.70E-10
	3.30E-10
	2.70E-10
	1.40E-09
	1.80E-09
	5.00E-10
	4.80E-08

	Muscle
	1.60E-09
	5.40E-11
	1.00E-10
	1.30E-08
	8.20E-09
	1.00E-08
	4.30E-10
	6.60E-10
	3.00E-10
	1.30E-09
	1.70E-09
	5.10E-10
	4.80E-08

	Adrenals
	2.00E-09
	3.80E-11
	9.10E-11
	1.60E-08
	9.70E-09
	1.10E-08
	1.60E-10
	3.40E-10
	2.60E-10
	1.90E-09
	1.90E-09
	4.20E-10
	4.80E-08

	Kidney
	1.70E-09
	5.80E-11
	1.00E-10
	1.50E-08
	9.20E-09
	1.10E-08
	1.60E-10
	2.90E-10
	2.50E-10
	1.70E-09
	1.50E-08
	6.50E-10
	1.20E-07

	Ovaries
	5.80E-09
	4.60E-10
	3.70E-10
	1.70E-08
	1.10E-08
	1.10E-08
	1.90E-10
	3.30E-10
	2.70E-10
	4.90E-09
	1.80E-09
	3.90E-09
	1.60E-07

	Pancreas
	1.50E-09
	7.40E-11
	1.10E-10
	1.60E-08
	1.00E-08
	1.10E-08
	1.70E-10
	3.70E-10
	3.10E-10
	2.00E-09
	2.00E-09
	6.40E-10
	4.80E-08

	Red bone marrow
	1.20E-08
	8.70E-11
	2.40E-09
	1.30E-08
	7.70E-09
	9.90E-09
	1.70E-10
	3.70E-10
	2.50E-10
	1.80E-09
	5.00E-09
	5.60E-10
	9.60E-07

	Thyroid
	8.30E-10
	4.50E-12
	6.80E-11
	1.60E-08
	9.60E-09
	1.10E-08
	4.30E-06
	3.60E-06
	8.60E-07
	7.20E-10
	1.70E-09
	8.40E-11
	4.80E-08

	Thymus
	8.80E-10
	7.70E-12
	7.10E-11
	1.40E-08
	8.70E-09
	1.00E-08
	1.20E-09
	1.70E-09
	4.90E-10
	7.70E-10
	1.70E-09
	1.10E-10
	4.80E-08

	Uterus
	3.10E-09
	2.40E-10
	2.20E-10
	1.60E-08
	1.00E-08
	1.10E-08
	1.80E-10
	3.20E-10
	2.80E-10
	2.80E-09
	1.70E-09
	2.00E-09
	4.80E-08



Dose conversion factor for ingestion for the 1-year-old age group (cont)
	DCC_ing_food
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	1.20E-09
	9.40E-09
	2.60E-09
	7.60E-09
	5.90E-10
	2.30E-09
	9.30E-09
	1.30E-08
	1.50E-09

	Breast
	3.60E-10
	8.60E-09
	1.70E-09
	5.50E-09
	1.60E-10
	1.40E-09
	1.20E-09
	1.00E-08
	2.10E-10

	Oesophagus
	4.00E-10
	8.70E-09
	1.70E-09
	5.50E-09
	1.60E-10
	1.50E-09
	1.70E-09
	1.40E-08
	1.70E-10

	Stomach
	1.70E-09
	2.00E-08
	6.30E-09
	7.10E-09
	5.50E-09
	4.70E-09
	8.20E-09
	1.30E-08
	2.10E-09

	Small Intestine
	4.60E-09
	3.90E-08
	9.30E-09
	8.40E-09
	7.90E-09
	9.90E-09
	8.10E-09
	1.70E-08
	5.80E-09

	Upper large intestine
	1.70E-08
	1.90E-07
	5.20E-08
	4.30E-08
	2.40E-08
	6.10E-08
	5.10E-08
	1.70E-08
	2.00E-08

	Lower large intestine
	4.50E-08
	5.20E-07
	1.40E-07
	1.50E-07
	2.50E-08
	1.70E-07
	1.30E-07
	2.10E-08
	5.10E-08

	Colon
	2.90E-08
	3.30E-07
	9.20E-08
	8.90E-08
	2.40E-08
	1.10E-07
	8.50E-08
	1.90E-08
	3.40E-08

	Brain
	3.50E-10
	8.60E-09
	1.70E-09
	5.50E-09
	1.40E-10
	1.50E-09
	1.20E-09
	1.40E-08
	1.80E-10

	Skin
	4.00E-10
	8.60E-09
	1.70E-09
	5.50E-09
	1.70E-10
	1.50E-09
	1.30E-09
	1.00E-08
	3.10E-10

	Testes
	7.10E-10
	8.80E-09
	1.70E-09
	5.50E-09
	2.30E-10
	1.50E-09
	2.20E-09
	1.30E-08
	6.50E-10

	Bone surface
	5.80E-10
	8.80E-09
	4.90E-08
	7.30E-07
	1.10E-09
	5.70E-08
	5.60E-09
	2.20E-08
	8.30E-09

	Liver
	7.00E-10
	8.80E-09
	1.70E-09
	5.50E-09
	3.20E-10
	1.50E-09
	2.20E-09
	1.50E-08
	6.30E-10

	Extrat. airways
	4.10E-10
	8.70E-09
	1.70E-09
	5.50E-09
	1.50E-10
	1.50E-09
	1.40E-09
	1.60E-08
	1.50E-10

	Lungs
	4.40E-10
	8.70E-09
	1.70E-09
	5.50E-09
	1.90E-10
	1.50E-09
	1.40E-09
	1.40E-08
	2.90E-10

	Spleen
	6.40E-10
	8.80E-09
	1.70E-09
	5.50E-09
	2.90E-10
	1.50E-09
	2.00E-09
	1.50E-08
	5.80E-10

	Muscle
	6.30E-10
	8.70E-09
	1.70E-09
	5.50E-09
	2.50E-10
	1.50E-09
	2.00E-09
	1.40E-08
	6.10E-10

	Adrenals
	5.90E-10
	8.80E-09
	1.70E-09
	5.50E-09
	2.60E-10
	1.60E-09
	1.90E-09
	1.80E-08
	5.70E-10

	Kidney
	6.60E-10
	8.80E-09
	1.70E-09
	5.50E-09
	3.00E-10
	1.70E-08
	2.60E-09
	1.60E-08
	6.70E-10

	Ovaries
	2.90E-09
	9.80E-09
	1.70E-09
	5.50E-09
	9.50E-10
	1.90E-09
	8.00E-09
	1.80E-08
	4.00E-09

	Pancreas
	7.40E-10
	8.90E-09
	1.70E-09
	5.50E-09
	3.60E-10
	1.50E-09
	2.40E-09
	1.70E-08
	6.90E-10

	Red bone marrow
	5.60E-10
	8.70E-09
	3.70E-08
	4.20E-07
	9.80E-10
	5.10E-08
	2.40E-09
	1.80E-08
	2.00E-09

	Thyroid
	4.10E-10
	8.70E-09
	1.70E-09
	5.50E-09
	1.50E-10
	5.10E-08
	3.60E-07
	1.60E-08
	1.50E-10

	Thymus
	4.00E-10
	8.70E-09
	1.70E-09
	5.50E-09
	1.60E-10
	1.50E-09
	1.70E-09
	1.40E-08
	1.70E-10

	Uterus
	1.60E-09
	9.20E-09
	1.70E-09
	5.50E-09
	6.40E-10
	1.70E-09
	4.70E-09
	1.70E-08
	2.10E-09



Dose conversion factor for ingestion for the 5- years-old age group
	DCC_ing_food
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.40E-09
	9.10E-11
	9.30E-11
	1.40E-08
	6.70E-09
	1.10E-08
	6.50E-10
	1.40E-09
	2.00E-09
	1.20E-09
	1.20E-09
	7.40E-10
	3.20E-08

	Breast
	4.20E-10
	5.30E-12
	4.00E-11
	8.90E-09
	3.90E-09
	7.30E-09
	1.10E-10
	2.30E-10
	1.30E-10
	4.40E-10
	8.10E-10
	7.70E-11
	3.20E-08

	Oesophagus
	4.40E-10
	3.40E-12
	3.90E-11
	1.20E-08
	5.50E-09
	8.50E-09
	5.70E-10
	8.50E-10
	2.30E-10
	4.50E-10
	8.40E-10
	6.40E-11
	3.20E-08

	Stomach
	2.20E-09
	7.30E-10
	3.70E-09
	1.30E-08
	6.50E-09
	9.50E-09
	3.70E-10
	9.80E-10
	1.80E-09
	1.30E-09
	2.40E-09
	8.40E-10
	3.60E-08

	Small Intestine
	5.20E-09
	2.10E-09
	1.40E-08
	1.40E-08
	6.60E-09
	9.30E-09
	1.30E-10
	1.80E-10
	1.90E-10
	2.70E-09
	9.80E-10
	2.40E-09
	4.30E-08

	Upper large intestine
	3.00E-08
	1.10E-08
	8.60E-08
	1.50E-08
	7.10E-09
	1.20E-08
	5.00E-10
	4.50E-10
	3.40E-10
	3.90E-09
	1.50E-09
	5.70E-09
	1.00E-07

	Lower large intestine
	9.90E-08
	3.20E-08
	2.50E-07
	2.10E-08
	9.20E-09
	1.90E-08
	1.20E-09
	9.10E-10
	4.60E-10
	6.30E-09
	2.00E-09
	1.30E-08
	2.30E-07

	Colon
	6.00E-08
	2.00E-08
	1.60E-07
	1.80E-08
	8.00E-09
	1.50E-08
	8.10E-10
	6.50E-10
	3.90E-10
	5.00E-09
	1.70E-09
	8.80E-09
	1.60E-07

	Brain
	6.30E-10
	9.50E-13
	3.70E-11
	1.10E-08
	5.00E-09
	8.20E-09
	1.20E-10
	2.50E-10
	1.30E-10
	4.30E-10
	8.20E-10
	3.30E-11
	3.20E-08

	Skin
	5.60E-10
	1.00E-11
	4.30E-11
	8.60E-09
	3.80E-09
	7.20E-09
	1.10E-10
	1.80E-10
	1.20E-10
	4.50E-10
	7.90E-10
	1.30E-10
	3.20E-08

	Testes
	7.50E-10
	3.30E-11
	5.80E-11
	1.10E-08
	5.00E-09
	8.20E-09
	1.00E-10
	1.40E-10
	1.30E-10
	6.50E-10
	8.10E-10
	3.30E-10
	1.50E-07

	Bone surface
	1.20E-08
	2.20E-10
	1.60E-09
	1.20E-08
	5.90E-09
	8.70E-09
	3.20E-10
	2.80E-10
	1.40E-10
	1.70E-09
	3.20E-09
	7.30E-10
	7.00E-06

	Liver
	7.00E-10
	6.30E-11
	1.70E-09
	1.30E-08
	5.90E-09
	8.80E-09
	1.10E-10
	1.70E-10
	1.40E-10
	2.40E-09
	8.30E-09
	4.50E-10
	2.50E-06

	Extrat. airways
	4.60E-10
	1.80E-12
	3.80E-11
	1.30E-08
	6.10E-09
	9.00E-09
	1.20E-10
	2.60E-10
	1.40E-10
	4.20E-10
	8.50E-10
	4.40E-11
	3.20E-08

	Lungs
	5.80E-10
	7.10E-12
	4.20E-11
	1.10E-08
	5.20E-09
	8.30E-09
	1.90E-10
	3.30E-10
	1.50E-10
	6.60E-10
	8.90E-10
	1.00E-10
	3.20E-08

	Spleen
	7.20E-10
	2.90E-11
	5.50E-11
	1.30E-08
	5.90E-09
	8.80E-09
	1.10E-10
	1.80E-10
	1.50E-10
	7.90E-10
	9.20E-10
	2.90E-10
	3.20E-08

	Muscle
	8.40E-10
	3.10E-11
	5.60E-11
	1.10E-08
	5.10E-09
	8.20E-09
	3.20E-10
	3.80E-10
	1.60E-10
	7.60E-10
	8.50E-10
	3.00E-10
	3.20E-08

	Adrenals
	9.60E-10
	2.10E-11
	5.10E-11
	1.30E-08
	6.20E-09
	9.00E-09
	1.10E-10
	1.80E-10
	1.40E-10
	1.10E-09
	1.00E-09
	2.40E-10
	3.20E-08

	Kidney
	9.00E-10
	3.60E-11
	6.00E-11
	1.30E-08
	5.90E-09
	8.80E-09
	1.00E-10
	1.60E-10
	1.30E-10
	1.10E-09
	8.20E-09
	4.00E-10
	7.50E-08

	Ovaries
	3.30E-09
	2.80E-10
	2.10E-10
	1.40E-08
	6.80E-09
	9.40E-09
	1.30E-10
	1.80E-10
	1.50E-10
	2.90E-09
	9.00E-10
	2.30E-09
	1.60E-07

	Pancreas
	7.90E-10
	4.00E-11
	6.20E-11
	1.40E-08
	6.50E-09
	9.20E-09
	1.10E-10
	2.00E-10
	1.70E-10
	1.20E-09
	1.00E-09
	3.80E-10
	3.20E-08

	Red bone marrow
	5.50E-09
	5.50E-11
	1.30E-09
	1.10E-08
	5.10E-09
	8.30E-09
	1.20E-10
	2.20E-10
	1.30E-10
	1.20E-09
	2.40E-09
	4.00E-10
	5.90E-07

	Thyroid
	4.60E-10
	1.80E-12
	3.80E-11
	1.30E-08
	6.10E-09
	9.00E-09
	3.40E-06
	2.10E-06
	4.60E-07
	4.20E-10
	8.50E-10
	4.40E-11
	3.20E-08

	Thymus
	4.40E-10
	3.40E-12
	3.90E-11
	1.20E-08
	5.50E-09
	8.50E-09
	5.70E-10
	8.50E-10
	2.30E-10
	4.50E-10
	8.40E-10
	6.40E-11
	3.20E-08

	Uterus
	1.70E-09
	1.40E-10
	1.20E-10
	1.40E-08
	6.70E-09
	9.30E-09
	1.20E-10
	2.00E-10
	1.80E-10
	1.70E-09
	8.90E-10
	1.20E-09
	3.20E-08




Dose conversion factor for ingestion for the 5-years-old age group (cont)
	DCC_ing_food
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	7.00E-10
	5.30E-09
	1.90E-09
	5.00E-09
	4.20E-10
	1.60E-09
	7.10E-09
	9.20E-09
	8.00E-10

	Breast
	1.90E-10
	4.60E-09
	8.60E-10
	2.90E-09
	8.30E-11
	7.20E-10
	6.40E-10
	5.90E-09
	1.10E-10

	Oesophagus
	2.20E-10
	4.70E-09
	8.60E-10
	2.90E-09
	8.40E-11
	7.30E-10
	8.40E-10
	8.30E-09
	1.00E-10

	Stomach
	9.30E-10
	1.00E-08
	3.10E-09
	3.60E-09
	2.70E-09
	2.30E-09
	4.20E-09
	8.60E-09
	1.10E-09

	Small Intestine
	2.50E-09
	2.00E-08
	4.70E-09
	4.40E-09
	4.10E-09
	5.00E-09
	4.70E-09
	1.10E-08
	3.30E-09

	Upper large intestine
	9.00E-09
	9.60E-08
	2.60E-08
	2.20E-08
	1.20E-08
	3.00E-08
	2.60E-08
	1.10E-08
	1.10E-08

	Lower large intestine
	2.30E-08
	2.60E-07
	7.20E-08
	7.60E-08
	1.30E-08
	8.40E-08
	6.80E-08
	1.30E-08
	2.70E-08

	Colon
	1.50E-08
	1.70E-07
	4.60E-08
	4.50E-08
	1.20E-08
	5.40E-08
	4.40E-08
	1.20E-08
	1.80E-08

	Brain
	1.90E-10
	4.70E-09
	8.60E-10
	2.90E-09
	7.70E-11
	7.50E-10
	6.50E-10
	8.60E-09
	1.10E-10

	Skin
	2.10E-10
	4.60E-09
	8.60E-10
	2.90E-09
	9.40E-11
	7.20E-10
	7.20E-10
	6.00E-09
	1.80E-10

	Testes
	3.60E-10
	4.70E-09
	8.60E-10
	2.90E-09
	1.30E-10
	7.40E-10
	1.30E-09
	7.70E-09
	3.70E-10

	Bone surface
	3.10E-10
	4.70E-09
	3.10E-08
	6.30E-07
	6.80E-10
	4.00E-08
	3.60E-09
	1.30E-08
	6.20E-09

	Liver
	3.80E-10
	4.80E-09
	8.60E-10
	2.90E-09
	1.80E-10
	7.60E-10
	1.20E-09
	9.20E-09
	3.60E-10

	Extrat. airways
	2.20E-10
	4.70E-09
	8.60E-10
	2.90E-09
	8.10E-11
	7.30E-10
	7.50E-10
	9.50E-09
	8.90E-11

	Lungs
	2.30E-10
	4.70E-09
	8.60E-10
	2.90E-09
	9.70E-11
	7.40E-10
	7.80E-10
	8.20E-09
	1.60E-10

	Spleen
	3.60E-10
	4.80E-09
	8.60E-10
	2.90E-09
	1.60E-10
	7.60E-10
	1.10E-09
	9.20E-09
	3.40E-10

	Muscle
	3.50E-10
	4.70E-09
	8.60E-10
	2.90E-09
	1.40E-10
	7.60E-10
	1.20E-09
	8.40E-09
	3.60E-10

	Adrenals
	3.20E-10
	4.80E-09
	8.60E-10
	2.90E-09
	1.40E-10
	8.00E-10
	1.00E-09
	1.10E-08
	3.40E-10

	Kidney
	3.90E-10
	4.80E-09
	8.60E-10
	2.90E-09
	1.80E-10
	9.20E-09
	1.50E-09
	9.70E-09
	4.20E-10

	Ovaries
	1.70E-09
	5.40E-09
	8.60E-10
	2.90E-09
	5.50E-10
	9.90E-10
	4.60E-09
	1.10E-08
	2.40E-09

	Pancreas
	4.20E-10
	4.80E-09
	8.60E-10
	2.90E-09
	2.10E-10
	7.70E-10
	1.30E-09
	1.00E-08
	4.10E-10

	Red bone marrow
	3.70E-10
	4.80E-09
	1.70E-08
	2.70E-07
	5.00E-10
	2.40E-08
	1.50E-09
	1.10E-08
	1.20E-09

	Thyroid
	2.20E-10
	4.70E-09
	8.60E-10
	2.90E-09
	8.10E-11
	2.60E-08
	1.90E-07
	9.50E-09
	8.90E-11

	Thymus
	2.20E-10
	4.70E-09
	8.60E-10
	2.90E-09
	8.40E-11
	7.30E-10
	8.40E-10
	8.30E-09
	1.00E-10

	Uterus
	9.40E-10
	5.00E-09
	8.60E-10
	2.90E-09
	3.70E-10
	8.40E-10
	2.80E-09
	1.00E-08
	1.20E-09



Dose conversion factor for ingestion for the 10-years-old age group
	DCC_ing_food
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.10E-09
	6.10E-11
	6.00E-11
	1.40E-08
	4.30E-09
	1.10E-08
	6.00E-10
	1.20E-09
	1.70E-09
	8.20E-10
	7.80E-10
	5.40E-10
	2.30E-08

	Breast
	3.70E-10
	2.60E-12
	2.40E-11
	9.80E-09
	2.90E-09
	8.00E-09
	1.30E-10
	1.50E-10
	7.60E-11
	2.90E-10
	4.90E-10
	4.80E-11
	2.30E-08

	Oesophagus
	3.90E-10
	1.60E-12
	2.30E-11
	1.30E-08
	4.10E-09
	9.40E-09
	4.20E-10
	4.60E-10
	1.30E-10
	3.00E-10
	5.10E-10
	3.70E-11
	2.30E-08

	Stomach
	1.40E-09
	4.20E-10
	2.10E-09
	1.30E-08
	4.40E-09
	9.60E-09
	2.80E-10
	5.60E-10
	1.00E-09
	8.00E-10
	1.40E-09
	5.40E-10
	2.50E-08

	Small Intestine
	3.40E-09
	1.30E-09
	8.30E-09
	1.50E-08
	4.80E-09
	1.00E-08
	1.40E-10
	1.10E-10
	1.20E-10
	1.80E-09
	6.00E-10
	1.60E-09
	3.00E-08

	Upper large intestine
	1.80E-08
	6.80E-09
	5.10E-08
	1.50E-08
	4.80E-09
	1.20E-08
	3.60E-10
	2.00E-10
	2.00E-10
	2.60E-09
	8.70E-10
	3.70E-09
	6.40E-08

	Lower large intestine
	5.70E-08
	1.90E-08
	1.50E-07
	1.80E-08
	5.90E-09
	1.60E-08
	7.80E-10
	3.80E-10
	2.70E-10
	4.30E-09
	1.20E-09
	8.00E-09
	1.40E-07

	Colon
	3.50E-08
	1.20E-08
	9.20E-08
	1.70E-08
	5.30E-09
	1.30E-08
	5.40E-10
	2.80E-10
	2.30E-10
	3.30E-09
	1.00E-09
	5.60E-09
	9.60E-08

	Brain
	6.20E-10
	5.30E-13
	2.20E-11
	1.20E-08
	3.60E-09
	8.80E-09
	1.60E-10
	2.00E-10
	8.50E-11
	2.80E-10
	4.90E-10
	2.00E-11
	2.30E-08

	Skin
	4.70E-10
	6.20E-12
	2.60E-11
	9.20E-09
	2.70E-09
	7.80E-09
	1.50E-10
	1.20E-10
	7.20E-11
	2.80E-10
	4.80E-10
	8.00E-11
	2.30E-08

	Testes
	5.40E-10
	2.10E-11
	3.50E-11
	1.20E-08
	3.70E-09
	8.90E-09
	1.20E-10
	8.10E-11
	8.20E-11
	3.90E-10
	4.90E-10
	1.90E-10
	1.20E-07

	Bone surface
	1.00E-08
	1.10E-10
	7.10E-10
	1.40E-08
	4.40E-09
	9.70E-09
	4.30E-10
	1.90E-10
	8.90E-11
	1.10E-09
	1.80E-09
	3.70E-10
	6.80E-06

	Liver
	5.50E-10
	4.60E-11
	1.50E-09
	1.40E-08
	4.40E-09
	9.70E-09
	1.30E-10
	1.00E-10
	8.10E-11
	1.70E-09
	5.50E-09
	2.90E-10
	2.00E-06

	Extrat. airways
	4.20E-10
	8.60E-13
	2.20E-11
	1.40E-08
	4.40E-09
	9.70E-09
	1.60E-10
	2.00E-10
	9.00E-11
	2.80E-10
	5.10E-10
	2.70E-11
	2.30E-08

	Lungs
	5.20E-10
	4.00E-12
	2.50E-11
	1.30E-08
	3.90E-09
	9.20E-09
	2.20E-10
	2.10E-10
	9.10E-11
	4.50E-10
	5.50E-10
	6.50E-11
	2.30E-08

	Spleen
	5.80E-10
	1.80E-11
	3.30E-11
	1.40E-08
	4.40E-09
	9.70E-09
	1.30E-10
	1.10E-10
	9.20E-11
	5.10E-10
	5.70E-10
	1.90E-10
	2.30E-08

	Muscle
	7.10E-10
	2.00E-11
	3.50E-11
	1.20E-08
	3.80E-09
	9.00E-09
	4.40E-10
	2.50E-10
	9.90E-11
	5.10E-10
	5.20E-10
	1.90E-10
	2.30E-08

	Adrenals
	9.00E-10
	1.20E-11
	3.10E-11
	1.50E-08
	4.60E-09
	1.00E-08
	1.30E-10
	1.10E-10
	8.40E-11
	8.10E-10
	6.50E-10
	1.50E-10
	2.30E-08

	Kidney
	7.70E-10
	2.30E-11
	3.70E-11
	1.40E-08
	4.40E-09
	9.70E-09
	1.30E-10
	8.90E-11
	8.00E-11
	7.40E-10
	5.50E-09
	2.80E-10
	5.30E-08

	Ovaries
	2.40E-09
	1.90E-10
	1.40E-10
	1.60E-08
	5.00E-09
	1.00E-08
	1.40E-10
	1.00E-10
	9.50E-11
	2.00E-09
	5.50E-10
	1.50E-09
	1.40E-07

	Pancreas
	6.50E-10
	2.50E-11
	3.80E-11
	1.60E-08
	4.90E-09
	1.00E-08
	1.30E-10
	1.20E-10
	1.10E-10
	7.90E-10
	6.40E-10
	2.40E-10
	2.30E-08

	Red bone marrow
	5.40E-09
	3.60E-11
	5.50E-10
	1.30E-08
	4.00E-09
	9.30E-09
	1.60E-10
	1.60E-10
	8.50E-11
	9.20E-10
	1.40E-09
	2.90E-10
	4.40E-07

	Thyroid
	4.20E-10
	8.60E-13
	2.20E-11
	1.40E-08
	4.40E-09
	9.70E-09
	3.80E-06
	1.00E-06
	2.00E-07
	2.80E-10
	5.10E-10
	2.70E-11
	2.30E-08

	Thymus
	3.90E-10
	1.60E-12
	2.30E-11
	1.30E-08
	4.10E-09
	9.40E-09
	4.20E-10
	4.60E-10
	1.30E-10
	3.00E-10
	5.10E-10
	3.70E-11
	2.30E-08

	Uterus
	1.20E-09
	9.50E-11
	7.90E-11
	1.60E-08
	5.00E-09
	1.00E-08
	1.40E-10
	1.10E-10
	1.10E-10
	1.10E-09
	5.50E-10
	7.50E-10
	2.30E-08



Dose conversion factor for ingestion for the 10-years-old age group (cont)
	DCC_ing_food
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	4.90E-10
	3.30E-09
	1.10E-09
	3.60E-09
	2.70E-10
	1.20E-09
	5.80E-09
	5.10E-09
	5.90E-10

	Breast
	1.10E-10
	2.80E-09
	4.50E-10
	1.80E-09
	4.70E-11
	4.30E-10
	4.00E-10
	3.90E-09
	7.60E-11

	Oesophagus
	1.30E-10
	2.80E-09
	4.50E-10
	1.80E-09
	4.60E-11
	4.40E-10
	5.10E-10
	5.50E-09
	7.00E-11

	Stomach
	5.70E-10
	6.00E-09
	1.70E-09
	2.20E-09
	1.60E-09
	1.30E-09
	2.50E-09
	5.30E-09
	7.20E-10

	Small Intestine
	1.60E-09
	1.20E-08
	2.70E-09
	2.60E-09
	2.50E-09
	3.00E-09
	3.10E-09
	7.20E-09
	2.10E-09

	Upper large intestine
	5.50E-09
	5.70E-08
	1.50E-08
	1.30E-08
	7.20E-09
	1.80E-08
	1.60E-08
	7.10E-09
	6.50E-09

	Lower large intestine
	1.40E-08
	1.60E-07
	4.20E-08
	4.40E-08
	7.50E-09
	5.00E-08
	4.10E-08
	8.40E-09
	1.60E-08

	Colon
	9.20E-09
	1.00E-07
	2.70E-08
	2.60E-08
	7.30E-09
	3.20E-08
	2.70E-08
	7.70E-09
	1.10E-08

	Brain
	1.10E-10
	2.80E-09
	4.50E-10
	1.80E-09
	4.40E-11
	4.50E-10
	4.10E-10
	5.50E-09
	8.00E-11

	Skin
	1.30E-10
	2.80E-09
	4.50E-10
	1.80E-09
	5.40E-11
	4.30E-10
	4.30E-10
	3.80E-09
	1.20E-10

	Testes
	2.30E-10
	2.80E-09
	4.50E-10
	1.80E-09
	7.00E-11
	4.40E-10
	7.90E-10
	5.00E-09
	2.20E-10

	Bone surface
	2.00E-10
	2.80E-09
	2.60E-08
	1.00E-06
	5.10E-10
	2.20E-08
	2.00E-09
	8.90E-09
	3.70E-09

	Liver
	2.30E-10
	2.90E-09
	4.50E-10
	1.80E-09
	1.00E-10
	4.50E-10
	7.20E-10
	6.10E-09
	2.20E-10

	Extrat. airways
	1.30E-10
	2.80E-09
	4.50E-10
	1.80E-09
	4.40E-11
	4.40E-10
	4.60E-10
	6.10E-09
	6.30E-11

	Lungs
	1.40E-10
	2.80E-09
	4.50E-10
	1.80E-09
	5.60E-11
	4.50E-10
	4.90E-10
	5.50E-09
	1.10E-10

	Spleen
	2.30E-10
	2.90E-09
	4.50E-10
	1.80E-09
	1.00E-10
	4.60E-10
	7.30E-10
	6.20E-09
	2.20E-10

	Muscle
	2.20E-10
	2.80E-09
	4.50E-10
	1.80E-09
	8.50E-11
	4.60E-10
	7.30E-10
	5.60E-09
	2.40E-10

	Adrenals
	2.00E-10
	2.90E-09
	4.50E-10
	1.80E-09
	8.60E-11
	4.90E-10
	6.40E-10
	7.30E-09
	2.30E-10

	Kidney
	2.50E-10
	2.90E-09
	4.50E-10
	1.80E-09
	1.10E-10
	6.20E-09
	9.70E-10
	6.50E-09
	2.90E-10

	Ovaries
	1.10E-09
	3.30E-09
	4.50E-10
	1.80E-09
	3.60E-10
	6.10E-10
	3.20E-09
	7.50E-09
	1.60E-09

	Pancreas
	2.70E-10
	2.90E-09
	4.50E-10
	1.80E-09
	1.30E-10
	4.70E-10
	8.60E-10
	6.90E-09
	2.70E-10

	Red bone marrow
	2.70E-10
	2.90E-09
	1.50E-08
	3.70E-07
	4.00E-10
	1.30E-08
	1.00E-09
	7.80E-09
	8.20E-10

	Thyroid
	1.30E-10
	2.80E-09
	4.50E-10
	1.80E-09
	4.40E-11
	1.10E-08
	8.30E-08
	6.10E-09
	6.30E-11

	Thymus
	1.30E-10
	2.80E-09
	4.50E-10
	1.80E-09
	4.60E-11
	4.40E-10
	5.10E-10
	5.50E-09
	7.00E-11

	Uterus
	5.90E-10
	3.00E-09
	4.50E-10
	1.80E-09
	2.30E-10
	5.10E-10
	1.90E-09
	7.00E-09
	8.00E-10






Dose conversion factor for ingestion for the 15-years-old age group
	DCC_ing_food
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	7.10E-10
	3.90E-11
	3.70E-11
	1.80E-08
	3.20E-09
	1.40E-08
	5.10E-10
	1.00E-09
	1.50E-09
	4.80E-10
	5.50E-10
	3.10E-10
	1.80E-08

	Breast
	3.00E-10
	1.10E-12
	1.50E-11
	1.40E-08
	2.50E-09
	1.10E-08
	8.60E-11
	7.40E-11
	4.50E-11
	1.80E-10
	3.00E-10
	2.50E-11
	1.80E-08

	Oesophagus
	3.90E-10
	9.40E-13
	1.40E-11
	1.90E-08
	3.30E-09
	1.30E-08
	1.70E-10
	2.20E-10
	6.90E-11
	2.10E-10
	3.10E-10
	2.50E-11
	1.80E-08

	Stomach
	1.00E-09
	2.90E-10
	1.40E-09
	1.80E-08
	3.70E-09
	1.30E-08
	1.90E-10
	3.80E-10
	7.00E-10
	5.20E-10
	9.30E-10
	3.50E-10
	1.90E-08

	Small Intestine
	2.20E-09
	7.10E-10
	4.60E-09
	2.00E-08
	3.70E-09
	1.40E-08
	9.50E-11
	6.50E-11
	7.10E-11
	1.20E-09
	3.60E-10
	1.00E-09
	2.20E-08

	Upper large intestine
	9.60E-09
	3.80E-09
	2.80E-08
	2.00E-08
	3.60E-09
	1.40E-08
	2.20E-10
	1.10E-10
	1.20E-10
	1.70E-09
	5.10E-10
	2.20E-09
	4.00E-08

	Lower large intestine
	3.10E-08
	1.10E-08
	8.20E-08
	2.00E-08
	3.80E-09
	1.60E-08
	4.70E-10
	2.10E-10
	1.60E-10
	2.80E-09
	7.00E-10
	4.90E-09
	8.40E-08

	Colon
	1.90E-08
	6.80E-09
	5.20E-08
	2.00E-08
	3.70E-09
	1.50E-08
	3.30E-10
	1.50E-10
	1.40E-10
	2.20E-09
	6.00E-10
	3.40E-09
	5.90E-08

	Brain
	6.60E-10
	3.20E-13
	1.40E-11
	1.50E-08
	2.60E-09
	1.20E-08
	1.10E-10
	1.50E-10
	5.60E-11
	1.90E-10
	2.90E-10
	1.30E-11
	1.80E-08

	Skin
	4.20E-10
	4.00E-12
	1.60E-11
	1.30E-08
	2.10E-09
	1.00E-08
	1.10E-10
	8.20E-11
	4.50E-11
	1.90E-10
	2.90E-10
	5.20E-11
	1.80E-08

	Testes
	4.30E-10
	1.10E-11
	2.10E-11
	1.70E-08
	3.00E-09
	1.20E-08
	8.50E-11
	4.80E-11
	4.90E-11
	2.50E-10
	3.00E-10
	1.10E-10
	1.30E-07

	Bone surface
	9.50E-09
	6.30E-11
	4.40E-10
	1.90E-08
	3.50E-09
	1.30E-08
	3.40E-10
	1.40E-10
	5.70E-11
	7.10E-10
	1.10E-09
	2.30E-10
	7.20E-06

	Liver
	4.70E-10
	2.70E-11
	9.50E-10
	1.90E-08
	3.50E-09
	1.30E-08
	8.90E-11
	6.00E-11
	4.90E-11
	1.20E-09
	3.50E-09
	1.80E-10
	1.70E-06

	Extrat. airways
	4.60E-10
	4.20E-13
	1.40E-11
	1.90E-08
	3.30E-09
	1.30E-08
	1.10E-10
	1.60E-10
	6.00E-11
	1.90E-10
	3.10E-10
	1.60E-11
	1.80E-08

	Lungs
	5.10E-10
	2.20E-12
	1.60E-11
	1.80E-08
	3.20E-09
	1.30E-08
	1.30E-10
	1.30E-10
	5.60E-11
	3.10E-10
	3.40E-10
	4.10E-11
	1.80E-08

	Spleen
	4.90E-10
	1.10E-11
	2.00E-11
	1.90E-08
	3.50E-09
	1.30E-08
	8.90E-11
	6.60E-11
	5.70E-11
	3.30E-10
	3.50E-10
	1.10E-10
	1.80E-08

	Muscle
	6.40E-10
	1.30E-11
	2.20E-11
	1.70E-08
	3.00E-09
	1.20E-08
	2.90E-10
	1.60E-10
	6.20E-11
	3.40E-10
	3.10E-10
	1.30E-10
	1.80E-08

	Adrenals
	9.20E-10
	7.30E-12
	1.90E-11
	2.10E-08
	3.70E-09
	1.40E-08
	9.00E-11
	6.20E-11
	5.20E-11
	5.80E-10
	4.10E-10
	1.00E-10
	1.80E-08

	Kidney
	7.10E-10
	1.50E-11
	2.30E-11
	1.90E-08
	3.40E-09
	1.30E-08
	8.80E-11
	5.50E-11
	5.00E-11
	5.00E-10
	3.90E-09
	1.90E-10
	4.00E-08

	Ovaries
	1.80E-09
	1.30E-10
	9.50E-11
	2.10E-08
	3.80E-09
	1.40E-08
	9.70E-11
	6.30E-11
	6.00E-11
	1.40E-09
	3.40E-10
	1.10E-09
	1.30E-07

	Pancreas
	5.90E-10
	1.60E-11
	2.30E-11
	2.10E-08
	3.90E-09
	1.40E-08
	9.20E-11
	7.20E-11
	6.80E-11
	5.20E-10
	4.00E-10
	1.50E-10
	1.80E-08

	Red bone marrow
	5.50E-09
	2.60E-11
	3.40E-10
	1.80E-08
	3.20E-09
	1.30E-08
	1.10E-10
	1.20E-10
	5.60E-11
	7.00E-10
	8.10E-10
	2.20E-10
	3.70E-07

	Thyroid
	4.60E-10
	4.20E-13
	1.40E-11
	1.90E-08
	3.30E-09
	1.30E-08
	2.80E-06
	6.80E-07
	1.30E-07
	1.90E-10
	3.10E-10
	1.60E-11
	1.80E-08

	Thymus
	3.90E-10
	9.40E-13
	1.40E-11
	1.90E-08
	3.30E-09
	1.30E-08
	1.70E-10
	2.20E-10
	6.90E-11
	2.10E-10
	3.10E-10
	2.50E-11
	1.80E-08

	Uterus
	9.10E-10
	5.90E-11
	4.80E-11
	2.10E-08
	3.90E-09
	1.40E-08
	9.40E-11
	6.90E-11
	6.90E-11
	7.10E-10
	3.30E-10
	4.70E-10
	1.80E-08



Dose conversion factor for ingestion for the 15-years-old age group (cont)
	DCC_ing_food
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	2.80E-10
	2.10E-09
	6.10E-10
	2.70E-09
	1.40E-10
	9.00E-10
	4.70E-09
	3.50E-09
	3.30E-10

	Breast
	7.20E-11
	1.70E-09
	2.20E-10
	1.10E-09
	2.40E-11
	2.50E-10
	2.50E-10
	2.90E-09
	4.30E-11

	Oesophagus
	8.60E-11
	1.70E-09
	2.20E-10
	1.10E-09
	2.60E-11
	2.60E-10
	3.10E-10
	3.90E-09
	5.00E-11

	Stomach
	3.80E-10
	3.90E-09
	1.10E-09
	1.40E-09
	1.10E-09
	8.60E-10
	1.70E-09
	4.00E-09
	4.70E-10

	Small Intestine
	9.80E-10
	6.80E-09
	1.50E-09
	1.60E-09
	1.40E-09
	1.70E-09
	2.00E-09
	5.00E-09
	1.30E-09

	Upper large intestine
	3.20E-09
	3.20E-08
	8.20E-09
	7.20E-09
	4.00E-09
	1.00E-08
	9.30E-09
	4.90E-09
	3.80E-09

	Lower large intestine
	8.10E-09
	8.90E-08
	2.30E-08
	2.50E-08
	4.20E-09
	2.80E-08
	2.40E-08
	5.60E-09
	9.60E-09

	Colon
	5.30E-09
	5.60E-08
	1.50E-08
	1.50E-08
	4.10E-09
	1.80E-08
	1.50E-08
	5.20E-09
	6.30E-09

	Brain
	6.90E-11
	1.70E-09
	2.20E-10
	1.10E-09
	2.50E-11
	2.70E-10
	2.50E-10
	3.60E-09
	5.90E-11

	Skin
	8.30E-11
	1.70E-09
	2.20E-10
	1.10E-09
	3.00E-11
	2.60E-10
	2.80E-10
	2.70E-09
	7.50E-11

	Testes
	1.30E-10
	1.70E-09
	2.20E-10
	1.10E-09
	3.70E-11
	2.60E-10
	4.70E-10
	3.60E-09
	1.30E-10

	Bone surface
	1.30E-10
	1.80E-09
	2.10E-08
	1.80E-06
	4.00E-10
	1.20E-08
	1.20E-09
	6.10E-09
	2.20E-09

	Liver
	1.40E-10
	1.80E-09
	2.20E-10
	1.10E-09
	5.50E-11
	2.70E-10
	4.30E-10
	4.20E-09
	1.30E-10

	Extrat. airways
	8.20E-11
	1.70E-09
	2.20E-10
	1.10E-09
	2.40E-11
	2.60E-10
	2.90E-10
	4.10E-09
	4.60E-11

	Lungs
	9.00E-11
	1.70E-09
	2.20E-10
	1.10E-09
	3.20E-11
	2.70E-10
	3.10E-10
	3.90E-09
	7.30E-11

	Spleen
	1.40E-10
	1.80E-09
	2.20E-10
	1.10E-09
	5.90E-11
	2.70E-10
	4.50E-10
	4.30E-09
	1.40E-10

	Muscle
	1.40E-10
	1.70E-09
	2.20E-10
	1.10E-09
	5.20E-11
	2.70E-10
	4.70E-10
	3.80E-09
	1.60E-10

	Adrenals
	1.30E-10
	1.80E-09
	2.20E-10
	1.10E-09
	5.60E-11
	2.90E-10
	4.10E-10
	5.10E-09
	1.60E-10

	Kidney
	1.60E-10
	1.80E-09
	2.20E-10
	1.10E-09
	6.90E-11
	4.30E-09
	6.30E-10
	4.50E-09
	2.00E-10

	Ovaries
	7.70E-10
	2.00E-09
	2.20E-10
	1.10E-09
	2.50E-10
	3.80E-10
	2.10E-09
	5.30E-09
	1.20E-09

	Pancreas
	1.70E-10
	1.80E-09
	2.20E-10
	1.10E-09
	7.90E-11
	2.80E-10
	5.40E-10
	4.80E-09
	1.70E-10

	Red bone marrow
	1.90E-10
	1.80E-09
	1.40E-08
	4.90E-07
	3.30E-10
	7.40E-09
	6.80E-10
	5.50E-09
	5.80E-10

	Thyroid
	8.20E-11
	1.70E-09
	2.20E-10
	1.10E-09
	2.40E-11
	7.40E-09
	5.40E-08
	4.10E-09
	4.60E-11

	Thymus
	8.60E-11
	1.70E-09
	2.20E-10
	1.10E-09
	2.60E-11
	2.60E-10
	3.10E-10
	3.90E-09
	5.00E-11

	Uterus
	3.80E-10
	1.90E-09
	2.20E-10
	1.10E-09
	1.40E-10
	3.00E-10
	1.10E-09
	4.90E-09
	5.00E-10



Dose conversion factor for ingestion for the 20-years-old age group
	DCC_ing_food
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	4.40E-10
	3.20E-11
	3.00E-11
	2.00E-08
	3.20E-09
	1.40E-08
	4.30E-10
	7.60E-10
	1.10E-09
	4.20E-10
	4.30E-10
	2.60E-10
	1.40E-08

	Breast
	7.50E-11
	7.90E-13
	1.20E-11
	1.40E-08
	2.10E-09
	1.10E-08
	1.10E-10
	6.00E-11
	3.60E-11
	1.50E-10
	2.40E-10
	2.00E-11
	1.40E-08

	Oesophagus
	8.80E-11
	6.60E-13
	1.20E-11
	1.80E-08
	2.90E-09
	1.30E-08
	1.70E-10
	1.50E-10
	5.20E-11
	1.80E-10
	2.60E-10
	1.90E-11
	1.40E-08

	Stomach
	6.30E-10
	2.20E-10
	1.10E-09
	1.90E-08
	3.20E-09
	1.30E-08
	2.00E-10
	3.00E-10
	5.50E-10
	4.30E-10
	7.40E-10
	2.80E-10
	1.60E-08

	Small Intestine
	1.70E-09
	5.80E-10
	3.70E-09
	2.10E-08
	3.30E-09
	1.40E-08
	1.30E-10
	5.40E-11
	5.70E-11
	9.60E-10
	3.00E-10
	8.20E-10
	1.70E-08

	Upper large intestine
	8.50E-09
	3.10E-09
	2.30E-08
	2.00E-08
	3.20E-09
	1.40E-08
	2.20E-10
	8.80E-11
	9.60E-11
	1.40E-09
	4.20E-10
	1.80E-09
	3.30E-08

	Lower large intestine
	2.80E-08
	8.60E-09
	6.60E-08
	2.20E-08
	3.70E-09
	1.70E-08
	4.30E-10
	1.60E-10
	1.30E-10
	2.30E-09
	5.80E-10
	4.00E-09
	6.70E-08

	Colon
	1.70E-08
	5.50E-09
	4.20E-08
	2.10E-08
	3.40E-09
	1.50E-08
	3.10E-10
	1.20E-10
	1.10E-10
	1.80E-09
	4.90E-10
	2.80E-09
	4.80E-08

	Brain
	1.00E-10
	2.50E-13
	1.10E-11
	1.50E-08
	2.30E-09
	1.20E-08
	1.40E-10
	1.40E-10
	4.80E-11
	1.60E-10
	2.40E-10
	1.10E-11
	1.40E-08

	Skin
	1.10E-10
	3.20E-12
	1.40E-11
	1.30E-08
	1.90E-09
	1.10E-08
	1.40E-10
	6.90E-11
	3.70E-11
	1.60E-10
	2.30E-10
	4.30E-11
	1.40E-08

	Testes
	1.60E-10
	8.00E-12
	1.60E-11
	1.70E-08
	2.70E-09
	1.20E-08
	1.20E-10
	4.00E-11
	4.00E-11
	2.00E-10
	2.40E-10
	8.70E-11
	1.10E-07

	Bone surface
	1.60E-09
	4.80E-11
	3.30E-10
	2.00E-08
	3.20E-09
	1.40E-08
	4.00E-10
	1.30E-10
	4.90E-11
	6.30E-10
	1.00E-09
	2.10E-10
	8.20E-06

	Liver
	1.50E-10
	2.40E-11
	9.60E-10
	2.00E-08
	3.10E-09
	1.30E-08
	1.20E-10
	4.90E-11
	4.00E-11
	1.00E-09
	2.80E-09
	1.40E-10
	1.70E-06

	Extrat. airways
	8.70E-11
	3.00E-13
	1.20E-11
	1.80E-08
	2.90E-09
	1.30E-08
	1.40E-10
	1.50E-10
	5.10E-11
	1.60E-10
	2.50E-10
	1.30E-11
	1.40E-08

	Lungs
	1.10E-10
	1.40E-12
	1.30E-11
	1.70E-08
	2.70E-09
	1.30E-08
	1.50E-10
	1.00E-10
	4.50E-11
	2.50E-10
	2.70E-10
	3.00E-11
	1.40E-08

	Spleen
	1.60E-10
	8.70E-12
	1.70E-11
	1.90E-08
	3.10E-09
	1.30E-08
	1.20E-10
	5.40E-11
	4.80E-11
	2.60E-10
	2.80E-10
	8.90E-11
	1.40E-08

	Muscle
	2.00E-10
	1.10E-11
	1.80E-11
	1.70E-08
	2.70E-09
	1.20E-08
	3.00E-10
	1.30E-10
	5.00E-11
	2.80E-10
	2.60E-10
	1.00E-10
	1.40E-08

	Adrenals
	2.10E-10
	5.40E-12
	1.60E-11
	2.10E-08
	3.30E-09
	1.40E-08
	1.20E-10
	5.10E-11
	4.30E-11
	4.70E-10
	3.30E-10
	7.60E-11
	1.40E-08

	Kidney
	2.30E-10
	1.20E-11
	2.00E-11
	1.90E-08
	3.00E-09
	1.30E-08
	1.20E-10
	4.60E-11
	4.10E-11
	4.20E-10
	3.10E-09
	1.60E-10
	3.40E-08

	Ovaries
	1.10E-09
	9.90E-11
	7.40E-11
	2.10E-08
	3.40E-09
	1.40E-08
	1.30E-10
	5.20E-11
	4.90E-11
	1.10E-09
	2.80E-10
	8.10E-10
	1.10E-07

	Pancreas
	1.90E-10
	1.10E-11
	1.90E-11
	2.20E-08
	3.40E-09
	1.40E-08
	1.20E-10
	6.10E-11
	5.70E-11
	4.30E-10
	3.20E-10
	1.20E-10
	1.40E-08

	Red bone marrow
	1.20E-09
	1.90E-11
	1.90E-10
	1.80E-08
	2.80E-09
	1.30E-08
	1.40E-10
	1.00E-10
	4.70E-11
	6.10E-10
	6.10E-10
	1.80E-10
	3.90E-07

	Thyroid
	8.70E-11
	3.00E-13
	1.20E-11
	1.80E-08
	2.90E-09
	1.30E-08
	2.10E-06
	4.30E-07
	8.20E-08
	1.60E-10
	2.50E-10
	1.30E-11
	1.40E-08

	Thymus
	8.80E-11
	6.60E-13
	1.20E-11
	1.80E-08
	2.90E-09
	1.30E-08
	1.70E-10
	1.50E-10
	5.20E-11
	1.80E-10
	2.60E-10
	1.90E-11
	1.40E-08

	Uterus
	4.90E-10
	4.50E-11
	3.70E-11
	2.20E-08
	3.40E-09
	1.40E-08
	1.30E-10
	5.90E-11
	5.70E-11
	5.60E-10
	2.70E-10
	3.60E-10
	1.40E-08



Dose conversion factor for ingestion for the 20-years-old age group (cont)
	DCC_ing_food
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	2.40E-10
	1.70E-09
	6.70E-10
	1.50E-09
	1.90E-10
	6.90E-10
	3.70E-09
	3.60E-09
	2.80E-10

	Breast
	5.90E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.10E-11
	2.10E-10
	2.00E-10
	2.40E-09
	3.80E-11

	Oesophagus
	7.00E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.20E-11
	2.10E-10
	2.60E-10
	3.30E-09
	4.30E-11

	Stomach
	3.10E-10
	3.10E-09
	8.70E-10
	9.00E-10
	8.50E-10
	6.80E-10
	1.40E-09
	3.40E-09
	3.80E-10

	Small Intestine
	7.90E-10
	5.50E-09
	1.40E-09
	1.10E-09
	1.30E-09
	1.40E-09
	1.50E-09
	4.30E-09
	1.10E-09

	Upper large intestine
	2.60E-09
	2.50E-08
	7.80E-09
	5.80E-09
	3.70E-09
	8.00E-09
	7.50E-09
	4.30E-09
	3.10E-09

	Lower large intestine
	6.60E-09
	7.10E-08
	2.20E-08
	2.20E-08
	4.00E-09
	2.30E-08
	1.90E-08
	5.20E-09
	7.80E-09

	Colon
	4.30E-09
	4.50E-08
	1.40E-08
	1.30E-08
	3.80E-09
	1.40E-08
	1.30E-08
	4.70E-09
	5.10E-09

	Brain
	5.80E-11
	1.40E-09
	2.00E-10
	6.60E-10
	1.90E-11
	2.20E-10
	2.10E-10
	3.10E-09
	5.30E-11

	Skin
	7.00E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.60E-11
	2.10E-10
	2.40E-10
	2.30E-09
	6.30E-11

	Testes
	1.10E-10
	1.50E-09
	2.00E-10
	6.60E-10
	3.40E-11
	2.10E-10
	3.80E-10
	3.10E-09
	1.00E-10

	Bone surface
	1.10E-10
	1.50E-09
	5.90E-09
	4.10E-07
	1.40E-10
	1.20E-08
	1.10E-09
	5.40E-09
	2.20E-09

	Liver
	1.10E-10
	1.50E-09
	2.00E-10
	6.60E-10
	4.90E-11
	2.20E-10
	3.50E-10
	3.60E-09
	1.10E-10

	Extrat. airways
	6.70E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.00E-11
	2.10E-10
	2.40E-10
	3.50E-09
	4.20E-11

	Lungs
	7.20E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.60E-11
	2.20E-10
	2.50E-10
	3.20E-09
	6.00E-11

	Spleen
	1.20E-10
	1.50E-09
	2.00E-10
	6.60E-10
	5.20E-11
	2.20E-10
	3.70E-10
	3.60E-09
	1.10E-10

	Muscle
	1.20E-10
	1.50E-09
	2.00E-10
	6.60E-10
	4.50E-11
	2.20E-10
	3.90E-10
	3.40E-09
	1.40E-10

	Adrenals
	1.00E-10
	1.50E-09
	2.00E-10
	6.60E-10
	4.30E-11
	2.40E-10
	3.40E-10
	4.30E-09
	1.30E-10

	Kidney
	1.40E-10
	1.50E-09
	2.00E-10
	6.60E-10
	6.10E-11
	3.50E-09
	5.20E-10
	3.80E-09
	1.60E-10

	Ovaries
	5.70E-10
	1.70E-09
	2.00E-10
	6.60E-10
	2.20E-10
	3.00E-10
	1.60E-09
	4.50E-09
	8.70E-10

	Pancreas
	1.30E-10
	1.50E-09
	2.00E-10
	6.60E-10
	6.80E-11
	2.30E-10
	4.40E-10
	4.10E-09
	1.50E-10

	Red bone marrow
	1.60E-10
	1.50E-09
	4.80E-09
	1.80E-07
	1.60E-10
	5.30E-09
	5.60E-10
	4.80E-09
	4.70E-10

	Thyroid
	6.70E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.00E-11
	4.60E-09
	3.40E-08
	3.50E-09
	4.20E-11

	Thymus
	7.00E-11
	1.40E-09
	2.00E-10
	6.60E-10
	2.20E-11
	2.10E-10
	2.60E-10
	3.30E-09
	4.30E-11

	Uterus
	3.00E-10
	1.60E-09
	2.00E-10
	6.60E-10
	1.30E-10
	2.40E-10
	9.10E-10
	4.20E-09
	4.00E-10



Effective Dose conversion factor for ingestion 
	DCC_ing_food_eff
	Age group

	Radionuclides
	1
	5
	10
	15
	20

	Ba-140
	1.80E-08
	9.20E-09
	5.80E-09
	3.70E-09
	2.60E-09

	Ce-141
	5.10E-09
	2.60E-09
	1.50E-09
	8.80E-10
	7.10E-10

	Ce-144
	3.90E-08
	1.90E-08
	1.10E-08
	6.50E-09
	5.20E-09

	Cs-134
	1.60E-08
	1.30E-08
	1.40E-08
	1.90E-08
	1.90E-08

	Cs-136
	9.50E-09
	6.10E-09
	4.40E-09
	3.40E-09
	3.00E-09

	Cs-137
	1.20E-08
	9.60E-09
	1.00E-08
	1.30E-08
	1.30E-08

	I-129
	2.20E-07
	1.70E-07
	1.90E-07
	1.40E-07
	1.10E-07

	I-131
	1.80E-07
	1.00E-07
	5.20E-08
	3.40E-08
	2.20E-08

	I-133
	4.40E-08
	2.30E-08
	1.00E-08
	6.80E-09
	4.30E-09

	Mn-54
	3.10E-09
	1.90E-09
	1.30E-09
	8.70E-10
	7.10E-10

	Mo-99
	3.50E-09
	1.80E-09
	1.10E-09
	7.60E-10
	6.00E-10

	Nb-95
	3.20E-09
	1.80E-09
	1.10E-09
	7.40E-10
	5.80E-10

	Pu-239
	4.20E-07
	3.30E-07
	2.70E-07
	2.40E-07
	2.50E-07

	Ru-103
	4.60E-09
	2.40E-09
	1.50E-09
	9.20E-10
	7.30E-10

	Ru-106
	4.90E-08
	2.50E-08
	1.50E-08
	8.60E-09
	7.00E-09

	Sr-89
	1.80E-08
	8.90E-09
	5.80E-09
	4.00E-09
	2.60E-09

	Sr-90
	7.30E-08
	4.70E-08
	6.00E-08
	8.00E-08
	2.80E-08

	Sr-91
	4.00E-09
	2.10E-09
	1.20E-09
	7.40E-10
	6.50E-10

	Te-129m
	2.40E-08
	1.20E-08
	6.60E-09
	3.90E-09
	3.00E-09

	Te-132/I-132
	3.20E-08
	1.70E-08
	8.90E-09
	5.70E-09
	4.10E-09

	Zn-65
	1.60E-08
	9.70E-09
	6.40E-09
	4.50E-09
	3.90E-09

	Zr-95
	5.60E-09
	3.00E-09
	1.90E-09
	1.20E-09
	9.50E-10



Dose conversion factor for inhalation of radionuclides resuspended in air for the 1-year-old age group
	DCC_inh
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	9.10E-10
	1.90E-10
	8.90E-09
	5.80E-09
	3.50E-09
	4.70E-09
	4.80E-10
	1.10E-09
	1.50E-09
	1.40E-09
	1.90E-10
	7.10E-10
	8.00E-06

	Breast
	2.40E-09
	3.00E-10
	9.20E-09
	4.40E-09
	2.70E-09
	3.70E-09
	1.30E-10
	2.90E-10
	1.80E-10
	5.30E-09
	1.70E-10
	1.80E-09
	8.00E-06

	Oesophagus
	2.50E-09
	3.30E-10
	9.20E-09
	6.20E-09
	4.20E-09
	4.30E-09
	8.30E-10
	1.20E-09
	3.60E-10
	5.20E-09
	2.20E-10
	1.90E-09
	8.00E-06

	Stomach
	2.50E-09
	6.90E-10
	1.20E-08
	5.50E-09
	3.50E-09
	4.30E-09
	1.10E-10
	2.10E-10
	1.70E-10
	3.90E-09
	1.10E-09
	1.60E-09
	8.00E-06

	Small Intestine
	3.90E-09
	1.40E-09
	1.80E-08
	6.60E-09
	4.10E-09
	4.50E-09
	1.30E-10
	2.10E-10
	1.80E-10
	3.00E-09
	2.30E-09
	1.80E-09
	8.00E-06

	Upper large intestine
	2.10E-08
	6.90E-09
	6.30E-08
	8.00E-09
	4.60E-09
	7.00E-09
	6.10E-10
	5.30E-10
	2.00E-10
	3.90E-09
	1.20E-08
	3.70E-09
	8.00E-06

	Lower large intestine
	6.50E-08
	1.80E-08
	1.60E-07
	1.10E-08
	6.10E-09
	1.20E-08
	1.50E-09
	1.00E-09
	2.10E-10
	4.60E-09
	2.60E-08
	7.50E-09
	8.10E-06

	Colon
	4.00E-08
	1.20E-08
	1.10E-07
	9.50E-09
	5.20E-09
	9.20E-09
	9.90E-10
	7.50E-10
	2.00E-10
	4.20E-09
	1.80E-08
	5.30E-09
	8.00E-06

	Brain
	4.40E-10
	1.50E-10
	8.90E-09
	5.30E-09
	3.30E-09
	4.00E-09
	1.20E-10
	2.70E-10
	1.80E-10
	1.10E-09
	1.00E-10
	3.80E-10
	8.00E-06

	Skin
	8.10E-10
	1.70E-10
	8.90E-09
	4.20E-09
	2.50E-09
	3.60E-09
	1.20E-10
	2.40E-10
	1.60E-10
	1.80E-09
	1.20E-10
	6.50E-10
	8.00E-06

	Testes
	4.80E-10
	1.50E-10
	8.80E-09
	5.20E-09
	3.10E-09
	4.00E-09
	1.10E-10
	1.80E-10
	1.70E-10
	8.80E-10
	1.20E-10
	3.90E-10
	3.00E-05

	Bone surface
	5.40E-09
	2.20E-08
	3.00E-07
	5.90E-09
	3.80E-09
	4.30E-09
	3.00E-10
	3.10E-10
	1.90E-10
	4.80E-09
	3.60E-10
	4.60E-09
	0.0013

	Liver
	2.20E-09
	4.90E-09
	3.90E-07
	6.00E-09
	3.70E-09
	4.30E-09
	1.10E-10
	2.30E-10
	1.80E-10
	7.40E-09
	9.90E-10
	2.70E-09
	4.50E-04

	Extrat. airways
	3.50E-08
	1.70E-08
	5.30E-08
	4.90E-08
	5.90E-08
	2.50E-08
	1.20E-10
	2.80E-10
	1.90E-10
	2.50E-08
	1.30E-08
	2.40E-08
	4.80E-05

	Lungs
	1.10E-07
	6.90E-08
	6.50E-07
	5.50E-09
	3.50E-09
	4.20E-09
	2.10E-10
	3.80E-10
	2.00E-10
	2.00E-08
	1.60E-08
	2.80E-08
	1.10E-04

	Spleen
	2.10E-09
	3.10E-10
	9.20E-09
	6.00E-09
	3.70E-09
	4.30E-09
	1.10E-10
	2.20E-10
	1.70E-10
	4.80E-09
	1.80E-10
	1.70E-09
	8.00E-06

	Muscle
	1.50E-09
	2.40E-10
	9.10E-09
	5.50E-09
	3.50E-09
	4.10E-09
	3.00E-10
	4.60E-10
	2.20E-10
	3.10E-09
	1.70E-10
	1.20E-09
	8.00E-06

	Adrenals
	2.90E-09
	3.90E-10
	9.70E-09
	6.20E-09
	3.90E-09
	4.40E-09
	1.10E-10
	2.30E-10
	1.80E-10
	6.80E-09
	2.10E-10
	2.30E-09
	8.00E-06

	Kidney
	1.50E-09
	2.60E-10
	9.30E-09
	5.90E-09
	3.70E-09
	4.30E-09
	1.10E-10
	2.00E-10
	1.70E-10
	3.50E-09
	8.90E-10
	1.60E-09
	2.00E-05

	Ovaries
	2.10E-09
	3.00E-10
	9.10E-09
	6.80E-09
	4.20E-09
	4.60E-09
	1.30E-10
	2.20E-10
	1.80E-10
	2.80E-09
	3.40E-10
	1.60E-09
	2.70E-05

	Pancreas
	2.20E-09
	3.70E-10
	9.60E-09
	6.50E-09
	4.10E-09
	4.50E-09
	1.10E-10
	2.30E-10
	1.80E-10
	5.40E-09
	2.10E-10
	1.90E-09
	8.00E-06

	Red bone marrow
	3.30E-09
	3.90E-09
	3.20E-07
	5.20E-09
	3.20E-09
	4.00E-09
	1.20E-10
	2.60E-10
	1.80E-10
	3.30E-09
	3.30E-10
	1.70E-09
	1.60E-04

	Thyroid
	1.40E-09
	2.30E-10
	9.00E-09
	6.30E-09
	3.90E-09
	4.40E-09
	3.00E-06
	2.50E-06
	6.30E-07
	3.00E-09
	1.40E-10
	1.00E-09
	8.00E-06

	Thymus
	2.50E-09
	3.30E-10
	9.20E-09
	6.20E-09
	4.20E-09
	4.30E-09
	8.30E-10
	1.20E-09
	3.60E-10
	5.20E-09
	2.20E-10
	1.90E-09
	8.00E-06

	Uterus
	1.20E-09
	2.30E-10
	9.00E-09
	6.50E-09
	4.10E-09
	4.50E-09
	1.20E-10
	2.20E-10
	2.00E-10
	2.00E-09
	2.30E-10
	1.00E-09
	8.00E-06



Dose conversion factor for inhalation of radionuclides resuspended in air for the 1- year-old age group (cont)
	DCC_inh
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	7.20E-10
	1.50E-08
	4.90E-10
	2.30E-09
	1.50E-10
	5.80E-10
	2.60E-09
	3.00E-09
	1.30E-09

	Breast
	1.50E-09
	1.60E-08
	3.20E-10
	1.60E-09
	8.60E-11
	5.30E-10
	1.10E-09
	4.80E-09
	4.40E-09

	Oesophagus
	1.60E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.90E-10
	5.40E-10
	1.70E-09
	5.60E-09
	4.40E-09

	Stomach
	1.40E-09
	1.90E-08
	1.70E-09
	2.40E-09
	1.50E-09
	1.50E-09
	1.90E-09
	4.30E-09
	3.20E-09

	Small Intestine
	1.90E-09
	2.40E-08
	3.70E-09
	3.70E-09
	2.90E-09
	3.70E-09
	4.70E-09
	4.40E-09
	3.30E-09

	Upper large intestine
	5.70E-09
	7.30E-08
	2.20E-08
	2.10E-08
	8.70E-09
	2.20E-08
	2.00E-08
	4.70E-09
	7.70E-09

	Lower large intestine
	1.40E-08
	1.80E-07
	6.00E-08
	7.30E-08
	9.00E-09
	6.10E-08
	4.60E-08
	6.00E-09
	1.70E-08

	Colon
	9.20E-09
	1.20E-07
	3.80E-08
	4.40E-08
	8.80E-09
	3.90E-08
	3.10E-08
	5.30E-09
	1.20E-08

	Brain
	4.90E-10
	1.50E-08
	3.20E-10
	1.60E-09
	3.80E-11
	3.60E-10
	4.00E-10
	2.90E-09
	1.30E-09

	Skin
	6.30E-10
	1.50E-08
	3.20E-10
	1.60E-09
	5.60E-11
	3.80E-10
	5.90E-10
	2.70E-09
	1.70E-09

	Testes
	5.40E-10
	1.50E-08
	3.20E-10
	1.60E-09
	5.80E-11
	3.60E-10
	6.80E-10
	2.60E-09
	8.10E-10

	Bone surface
	1.10E-09
	1.50E-08
	9.30E-09
	2.10E-07
	2.30E-10
	1.40E-08
	1.70E-09
	5.60E-09
	4.40E-08

	Liver
	1.40E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.20E-10
	5.20E-10
	1.30E-09
	5.40E-09
	4.00E-09

	Extrat. airways
	2.40E-08
	4.70E-08
	1.60E-08
	5.60E-08
	1.30E-08
	2.40E-08
	5.60E-08
	1.90E-08
	3.90E-08

	Lungs
	5.30E-08
	7.10E-07
	1.50E-07
	7.00E-07
	4.60E-09
	1.50E-07
	3.00E-08
	1.70E-08
	9.10E-08

	Spleen
	1.40E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.10E-10
	5.20E-10
	1.20E-09
	5.30E-09
	4.00E-09

	Muscle
	1.00E-09
	1.50E-08
	3.20E-10
	1.60E-09
	1.10E-10
	4.60E-10
	1.10E-09
	4.10E-09
	2.70E-09

	Adrenals
	1.80E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.10E-10
	5.90E-10
	1.40E-09
	6.70E-09
	5.70E-09

	Kidney
	9.90E-10
	1.50E-08
	3.20E-10
	1.60E-09
	9.90E-11
	4.10E-09
	1.10E-09
	4.50E-09
	2.90E-09

	Ovaries
	1.30E-09
	1.50E-08
	3.20E-10
	1.60E-09
	3.20E-10
	5.20E-10
	2.90E-09
	4.30E-09
	2.50E-09

	Pancreas
	1.50E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.30E-10
	5.20E-10
	1.30E-09
	5.70E-09
	4.10E-09

	Red bone marrow
	8.80E-10
	1.50E-08
	7.10E-09
	1.20E-07
	2.00E-10
	1.20E-08
	9.50E-10
	4.50E-09
	1.00E-08

	Thyroid
	1.00E-09
	1.50E-08
	3.20E-10
	1.60E-09
	5.70E-11
	1.20E-08
	8.60E-08
	4.50E-09
	2.50E-09

	Thymus
	1.60E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.90E-10
	5.40E-10
	1.70E-09
	5.60E-09
	4.40E-09

	Uterus
	9.40E-10
	1.50E-08
	3.20E-10
	1.60E-09
	2.10E-10
	4.30E-10
	1.70E-09
	3.80E-09
	1.70E-09



Dose conversion factor for inhalation of radionuclides resuspended in air for the 5- years-ol age group
	DCC_inh
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	4.50E-10
	9.30E-11
	5.00E-09
	5.10E-09
	2.30E-09
	3.80E-09
	4.60E-10
	1.00E-09
	1.50E-09
	7.80E-10
	9.60E-11
	3.60E-10
	5.30E-06

	Breast
	1.60E-09
	1.80E-10
	5.10E-09
	3.20E-09
	1.40E-09
	2.60E-09
	7.90E-11
	1.60E-10
	9.00E-11
	3.70E-09
	9.10E-11
	1.20E-09
	5.30E-06

	Oesophagus
	1.60E-09
	1.90E-10
	5.10E-09
	4.40E-09
	2.20E-09
	3.10E-09
	4.00E-10
	6.00E-10
	1.70E-10
	3.60E-09
	1.10E-10
	1.30E-09
	5.30E-06

	Stomach
	1.30E-09
	3.20E-10
	6.30E-09
	4.30E-09
	2.10E-09
	3.10E-09
	7.20E-11
	1.10E-10
	8.60E-11
	2.30E-09
	4.40E-10
	8.80E-10
	5.30E-06

	Small Intestine
	1.80E-09
	6.10E-10
	8.80E-09
	4.90E-09
	2.30E-09
	3.30E-09
	8.20E-11
	1.00E-10
	9.40E-11
	1.60E-09
	1.00E-09
	9.20E-10
	5.30E-06

	Upper large intestine
	9.00E-09
	2.90E-09
	2.80E-08
	5.40E-09
	2.50E-09
	4.30E-09
	3.20E-10
	2.20E-10
	9.80E-11
	2.10E-09
	4.80E-09
	1.80E-09
	5.30E-06

	Lower large intestine
	2.80E-08
	7.80E-09
	7.00E-08
	7.20E-09
	3.20E-09
	6.60E-09
	7.70E-10
	4.00E-10
	1.10E-10
	2.40E-09
	1.10E-08
	3.40E-09
	5.40E-06

	Colon
	1.70E-08
	5.00E-09
	4.60E-08
	6.20E-09
	2.80E-09
	5.30E-09
	5.20E-10
	3.00E-10
	1.00E-10
	2.20E-09
	7.40E-09
	2.50E-09
	5.30E-06

	Brain
	2.40E-10
	7.40E-11
	5.00E-09
	4.00E-09
	1.80E-09
	2.90E-09
	8.50E-11
	1.80E-10
	9.70E-11
	6.40E-10
	4.70E-11
	2.20E-10
	5.30E-06

	Skin
	4.40E-10
	8.50E-11
	5.00E-09
	3.10E-09
	1.40E-09
	2.60E-09
	8.00E-11
	1.30E-10
	8.40E-11
	1.00E-09
	5.40E-11
	3.50E-10
	5.30E-06

	Testes
	2.20E-10
	6.90E-11
	4.90E-09
	3.90E-09
	1.80E-09
	2.90E-09
	7.20E-11
	9.90E-11
	9.70E-11
	4.60E-10
	5.50E-11
	1.90E-10
	2.40E-05

	Bone surface
	2.80E-09
	1.50E-08
	2.10E-07
	4.40E-09
	2.10E-09
	3.10E-09
	2.20E-10
	2.00E-10
	1.00E-10
	2.70E-09
	2.00E-10
	2.90E-09
	0.0012

	Liver
	1.20E-09
	2.40E-09
	2.20E-07
	4.50E-09
	2.10E-09
	3.10E-09
	7.50E-11
	1.20E-10
	9.10E-11
	4.40E-09
	4.50E-10
	1.50E-09
	4.10E-04

	Extrat. airways
	1.70E-08
	7.40E-09
	2.40E-08
	2.70E-08
	3.20E-08
	1.40E-08
	8.50E-11
	1.80E-10
	1.00E-10
	1.40E-08
	5.90E-09
	1.30E-08
	2.30E-05

	Lungs
	6.60E-08
	4.30E-08
	3.90E-07
	4.10E-09
	1.90E-09
	3.00E-09
	1.30E-10
	2.30E-10
	1.10E-10
	1.30E-08
	9.70E-09
	1.80E-08
	6.80E-05

	Spleen
	1.20E-09
	1.70E-10
	5.10E-09
	4.50E-09
	2.10E-09
	3.10E-09
	7.40E-11
	1.10E-10
	8.90E-11
	2.60E-09
	9.00E-11
	9.30E-10
	5.30E-06

	Muscle
	7.80E-10
	1.30E-10
	5.10E-09
	4.00E-09
	1.90E-09
	2.90E-09
	2.30E-10
	2.70E-10
	1.10E-10
	1.70E-09
	8.00E-11
	6.40E-10
	5.30E-06

	Adrenals
	1.70E-09
	2.20E-10
	5.40E-09
	4.70E-09
	2.20E-09
	3.20E-09
	7.50E-11
	1.20E-10
	9.20E-11
	4.20E-09
	1.10E-10
	1.40E-09
	5.30E-06

	Kidney
	7.40E-10
	1.40E-10
	5.20E-09
	4.50E-09
	2.10E-09
	3.10E-09
	7.30E-11
	1.10E-10
	8.90E-11
	1.90E-09
	4.30E-10
	8.60E-10
	1.20E-05

	Ovaries
	1.00E-09
	1.50E-10
	5.10E-09
	5.10E-09
	2.40E-09
	3.30E-09
	8.80E-11
	1.20E-10
	1.00E-10
	1.50E-09
	1.70E-10
	8.20E-10
	2.60E-05

	Pancreas
	1.30E-09
	2.00E-10
	5.40E-09
	4.90E-09
	2.30E-09
	3.20E-09
	7.50E-11
	1.20E-10
	9.40E-11
	3.20E-09
	1.00E-10
	1.10E-09
	5.30E-06

	Red bone marrow
	1.60E-09
	1.80E-09
	1.70E-07
	4.00E-09
	1.80E-09
	2.90E-09
	8.40E-11
	1.50E-10
	9.40E-11
	2.00E-09
	1.50E-10
	9.40E-10
	9.80E-05

	Thyroid
	7.90E-10
	1.20E-10
	5.00E-09
	4.70E-09
	2.20E-09
	3.20E-09
	2.40E-06
	1.50E-06
	3.30E-07
	1.80E-09
	6.70E-11
	6.10E-10
	5.30E-06

	Thymus
	1.60E-09
	1.90E-10
	5.10E-09
	4.40E-09
	2.20E-09
	3.10E-09
	4.00E-10
	6.00E-10
	1.70E-10
	3.60E-09
	1.10E-10
	1.30E-09
	5.30E-06

	Uterus
	5.70E-10
	1.10E-10
	5.00E-09
	5.00E-09
	2.30E-09
	3.30E-09
	8.50E-11
	1.30E-10
	1.20E-10
	1.10E-09
	1.10E-10
	5.10E-10
	5.30E-06



Dose conversion factor for inhalation of radionuclides resuspended in air for the 5-years-old age group (cont.)
	DCC_inh
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	4.00E-10
	8.50E-09
	3.20E-10
	1.50E-09
	8.00E-11
	3.50E-10
	1.70E-09
	1.90E-09
	7.50E-10

	Breast
	9.30E-10
	8.50E-09
	1.50E-10
	8.20E-10
	4.80E-11
	2.80E-10
	6.90E-10
	3.10E-09
	3.00E-09

	Oesophagus
	9.90E-10
	8.60E-09
	1.50E-10
	8.20E-10
	8.10E-11
	2.80E-10
	8.80E-10
	3.50E-09
	3.00E-09

	Stomach
	7.50E-10
	9.60E-09
	7.10E-10
	1.20E-09
	6.20E-10
	6.50E-10
	9.20E-10
	2.60E-09
	1.90E-09

	Small Intestine
	9.10E-10
	1.20E-08
	1.60E-09
	1.80E-09
	1.20E-09
	1.60E-09
	2.20E-09
	2.50E-09
	1.80E-09

	Upper large intestine
	2.50E-09
	3.30E-08
	9.10E-09
	9.80E-09
	3.60E-09
	9.40E-09
	8.70E-09
	2.60E-09
	3.70E-09

	Lower large intestine
	6.00E-09
	7.90E-08
	2.50E-08
	3.30E-08
	3.80E-09
	2.60E-08
	2.00E-08
	3.30E-09
	7.80E-09

	Colon
	4.00E-09
	5.30E-08
	1.60E-08
	2.00E-08
	3.70E-09
	1.70E-08
	1.30E-08
	2.90E-09
	5.50E-09

	Brain
	2.60E-10
	7.80E-09
	1.50E-10
	8.20E-10
	2.10E-11
	1.70E-10
	2.10E-10
	1.70E-09
	7.70E-10

	Skin
	3.40E-10
	7.80E-09
	1.50E-10
	8.20E-10
	2.70E-11
	1.80E-10
	3.00E-10
	1.50E-09
	9.60E-10

	Testes
	2.50E-10
	7.80E-09
	1.50E-10
	8.20E-10
	2.60E-11
	1.60E-10
	3.40E-10
	1.50E-09
	4.50E-10

	Bone surface
	5.40E-10
	8.10E-09
	5.30E-09
	1.80E-07
	1.20E-10
	8.60E-09
	9.20E-10
	3.20E-09
	3.20E-08

	Liver
	8.10E-10
	8.40E-09
	1.50E-10
	8.20E-10
	6.10E-11
	2.60E-10
	6.80E-10
	3.20E-09
	2.40E-09

	Extrat. airways
	1.20E-08
	2.20E-08
	6.60E-09
	2.40E-08
	6.70E-09
	1.00E-08
	2.90E-08
	1.10E-08
	1.90E-08

	Lungs
	3.30E-08
	4.20E-07
	9.00E-08
	4.30E-07
	2.80E-09
	9.20E-08
	1.90E-08
	1.10E-08
	5.70E-08

	Spleen
	7.60E-10
	8.40E-09
	1.50E-10
	8.20E-10
	5.40E-11
	2.50E-10
	6.20E-10
	3.00E-09
	2.20E-09

	Muscle
	5.40E-10
	8.10E-09
	1.50E-10
	8.20E-10
	5.50E-11
	2.20E-10
	5.60E-10
	2.30E-09
	1.60E-09

	Adrenals
	9.80E-10
	8.60E-09
	1.50E-10
	8.20E-10
	5.70E-11
	2.90E-10
	7.60E-10
	4.00E-09
	3.50E-09

	Kidney
	5.20E-10
	8.10E-09
	1.50E-10
	8.20E-10
	5.00E-11
	2.00E-09
	5.40E-10
	2.50E-09
	1.60E-09

	Ovaries
	6.60E-10
	8.10E-09
	1.50E-10
	8.20E-10
	1.60E-10
	2.40E-10
	1.50E-09
	2.50E-09
	1.50E-09

	Pancreas
	8.40E-10
	8.50E-09
	1.50E-10
	8.20E-10
	6.80E-11
	2.50E-10
	6.90E-10
	3.30E-09
	2.50E-09

	Red bone marrow
	5.10E-10
	8.10E-09
	3.00E-09
	7.70E-08
	9.60E-11
	5.20E-09
	5.50E-10
	2.80E-09
	5.70E-09

	Thyroid
	5.80E-10
	8.20E-09
	1.50E-10
	8.20E-10
	3.10E-11
	5.70E-09
	4.10E-08
	2.60E-09
	1.50E-09

	Thymus
	9.90E-10
	8.60E-09
	1.50E-10
	8.20E-10
	8.10E-11
	2.80E-10
	8.80E-10
	3.50E-09
	3.00E-09

	Uterus
	4.70E-10
	8.00E-09
	1.50E-10
	8.20E-10
	1.00E-10
	2.00E-10
	8.60E-10
	2.20E-09
	9.80E-10



Dose conversion factor for inhalation of radionuclides resuspended in air for the 10-years-old age group
	DCC_inh
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	3.10E-10
	5.70E-11
	2.90E-09
	4.90E-09
	1.50E-09
	3.80E-09
	4.20E-10
	8.30E-10
	1.20E-09
	4.90E-10
	6.60E-11
	2.50E-10
	3.70E-06

	Breast
	1.10E-09
	1.20E-10
	3.00E-09
	3.50E-09
	1.00E-09
	2.90E-09
	9.20E-11
	1.00E-10
	5.40E-11
	2.50E-09
	5.80E-11
	8.40E-10
	3.70E-06

	Oesophagus
	1.10E-09
	1.30E-10
	3.00E-09
	4.90E-09
	1.60E-09
	3.40E-09
	3.00E-10
	3.30E-10
	9.30E-11
	2.40E-09
	6.90E-11
	8.50E-10
	3.70E-06

	Stomach
	8.00E-10
	1.90E-10
	3.70E-09
	4.50E-09
	1.40E-09
	3.30E-09
	8.80E-11
	6.20E-11
	5.10E-11
	1.40E-09
	2.60E-10
	5.70E-10
	3.70E-06

	Small Intestine
	1.20E-09
	3.70E-10
	5.20E-09
	5.50E-09
	1.70E-09
	3.60E-09
	9.60E-11
	6.30E-11
	5.80E-11
	1.10E-09
	6.10E-10
	6.10E-10
	3.70E-06

	Upper large intestine
	5.40E-09
	1.80E-09
	1.70E-08
	5.30E-09
	1.70E-09
	4.10E-09
	2.40E-10
	8.10E-11
	5.50E-11
	1.30E-09
	2.90E-09
	1.10E-09
	3.70E-06

	Lower large intestine
	1.70E-08
	4.70E-09
	4.20E-08
	6.40E-09
	2.00E-09
	5.50E-09
	5.00E-10
	1.20E-10
	6.30E-11
	1.60E-09
	6.60E-09
	2.20E-09
	3.80E-06

	Colon
	1.00E-08
	3.10E-09
	2.80E-08
	5.80E-09
	1.80E-09
	4.70E-09
	3.50E-10
	9.80E-11
	5.80E-11
	1.40E-09
	4.50E-09
	1.60E-09
	3.70E-06

	Brain
	2.10E-10
	4.30E-11
	2.90E-09
	4.30E-09
	1.30E-09
	3.10E-09
	1.10E-10
	1.40E-10
	6.20E-11
	4.20E-10
	2.90E-11
	1.40E-10
	3.70E-06

	Skin
	3.10E-10
	5.10E-11
	2.90E-09
	3.30E-09
	9.70E-10
	2.80E-09
	1.10E-10
	8.60E-11
	5.10E-11
	6.40E-10
	3.30E-11
	2.30E-10
	3.70E-06

	Testes
	1.50E-10
	4.10E-11
	2.90E-09
	4.30E-09
	1.30E-09
	3.20E-09
	8.70E-11
	5.70E-11
	5.90E-11
	2.90E-10
	3.40E-11
	1.20E-10
	2.10E-05

	Bone surface
	2.30E-09
	6.30E-09
	9.10E-08
	5.00E-09
	1.60E-09
	3.50E-09
	3.10E-10
	1.40E-10
	6.40E-11
	1.70E-09
	1.20E-10
	1.40E-09
	0.0011

	Liver
	8.30E-10
	2.10E-09
	1.90E-07
	5.10E-09
	1.60E-09
	3.50E-09
	9.30E-11
	6.80E-11
	5.50E-11
	3.00E-09
	3.00E-10
	1.10E-09
	3.20E-04

	Extrat. airways
	1.10E-08
	4.80E-09
	1.60E-08
	1.80E-08
	1.90E-08
	9.70E-09
	1.10E-10
	1.40E-10
	6.60E-11
	7.90E-09
	3.70E-09
	7.50E-09
	1.50E-05

	Lungs
	4.80E-08
	3.20E-08
	2.60E-07
	4.60E-09
	1.40E-09
	3.30E-09
	1.60E-10
	1.50E-10
	6.40E-11
	9.10E-09
	7.20E-09
	1.30E-08
	4.60E-05

	Spleen
	7.70E-10
	1.00E-10
	3.00E-09
	5.10E-09
	1.60E-09
	3.50E-09
	9.20E-11
	7.00E-11
	5.50E-11
	1.70E-09
	5.70E-11
	6.20E-10
	3.70E-06

	Muscle
	5.30E-10
	7.90E-11
	3.00E-09
	4.50E-09
	1.40E-09
	3.20E-09
	3.10E-10
	1.80E-10
	7.00E-11
	1.10E-09
	5.00E-11
	4.10E-10
	3.70E-06

	Adrenals
	1.10E-09
	1.50E-10
	3.30E-09
	5.30E-09
	1.60E-09
	3.60E-09
	9.30E-11
	7.20E-11
	5.60E-11
	2.60E-09
	6.60E-11
	8.80E-10
	3.70E-06

	Kidney
	4.90E-10
	9.00E-11
	3.10E-09
	5.00E-09
	1.50E-09
	3.40E-09
	9.00E-11
	6.00E-11
	5.40E-11
	1.30E-09
	2.90E-10
	6.40E-10
	8.50E-06

	Ovaries
	7.20E-10
	9.80E-11
	3.00E-09
	5.60E-09
	1.80E-09
	3.70E-09
	1.00E-10
	6.60E-11
	6.30E-11
	9.80E-10
	1.10E-10
	5.40E-10
	2.30E-05

	Pancreas
	8.10E-10
	1.30E-10
	3.20E-09
	5.60E-09
	1.70E-09
	3.70E-09
	9.30E-11
	7.20E-11
	5.70E-11
	2.00E-09
	6.40E-11
	7.00E-10
	3.70E-06

	Red bone marrow
	1.40E-09
	7.80E-10
	7.00E-08
	4.70E-09
	1.40E-09
	3.30E-09
	1.10E-10
	1.10E-10
	6.00E-11
	1.50E-09
	9.20E-11
	6.00E-10
	7.10E-05

	Thyroid
	5.00E-10
	7.20E-11
	2.90E-09
	5.10E-09
	1.60E-09
	3.50E-09
	2.70E-06
	7.40E-07
	1.50E-07
	1.10E-09
	4.10E-11
	3.80E-10
	3.70E-06

	Thymus
	1.10E-09
	1.30E-10
	3.00E-09
	4.90E-09
	1.60E-09
	3.40E-09
	3.00E-10
	3.30E-10
	9.30E-11
	2.40E-09
	6.90E-11
	8.50E-10
	3.70E-06

	Uterus
	3.80E-10
	7.00E-11
	2.90E-09
	5.60E-09
	1.80E-09
	3.70E-09
	9.80E-11
	7.80E-11
	7.80E-11
	6.50E-10
	6.90E-11
	3.20E-10
	3.70E-06



Dose conversion factor for inhalation of radionuclides resuspended in air for the 10-years-old age group (cont.)
	DCC_inh
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	2.60E-10
	5.20E-09
	2.00E-10
	1.10E-09
	5.30E-11
	2.60E-10
	1.40E-09
	1.00E-09
	5.20E-10

	Breast
	6.30E-10
	5.10E-09
	7.80E-11
	4.90E-10
	3.10E-11
	1.80E-10
	4.60E-10
	2.10E-09
	2.10E-09

	Oesophagus
	6.70E-10
	5.10E-09
	7.80E-11
	4.90E-10
	4.70E-11
	1.80E-10
	5.60E-10
	2.40E-09
	2.00E-09

	Stomach
	4.90E-10
	5.70E-09
	4.00E-10
	6.90E-10
	3.70E-10
	3.80E-10
	5.70E-10
	1.60E-09
	1.20E-09

	Small Intestine
	5.80E-10
	7.10E-09
	9.30E-10
	1.10E-09
	7.60E-10
	9.50E-10
	1.40E-09
	1.60E-09
	1.20E-09

	Upper large intestine
	1.60E-09
	2.00E-08
	5.50E-09
	5.80E-09
	2.20E-09
	5.70E-09
	5.40E-09
	1.70E-09
	2.30E-09

	Lower large intestine
	3.70E-09
	4.70E-08
	1.50E-08
	1.90E-08
	2.30E-09
	1.60E-08
	1.20E-08
	2.10E-09
	5.00E-09

	Colon
	2.50E-09
	3.10E-08
	9.60E-09
	1.20E-08
	2.30E-09
	1.00E-08
	8.30E-09
	1.90E-09
	3.50E-09

	Brain
	1.60E-10
	4.60E-09
	7.80E-11
	4.90E-10
	1.40E-11
	1.00E-10
	1.40E-10
	1.10E-09
	5.40E-10

	Skin
	2.00E-10
	4.60E-09
	7.80E-11
	4.90E-10
	1.70E-11
	1.10E-10
	1.90E-10
	9.80E-10
	6.20E-10

	Testes
	1.60E-10
	4.60E-09
	7.70E-11
	4.90E-10
	1.50E-11
	9.70E-11
	2.10E-10
	9.60E-10
	2.90E-10

	Bone surface
	3.30E-10
	4.80E-09
	4.40E-09
	2.90E-07
	9.20E-11
	4.70E-09
	5.50E-10
	2.10E-09
	1.80E-08

	Liver
	5.30E-10
	5.00E-09
	7.80E-11
	4.90E-10
	3.70E-11
	1.60E-10
	4.40E-10
	2.10E-09
	1.60E-09

	Extrat. airways
	7.10E-09
	1.40E-08
	4.40E-09
	1.60E-08
	4.00E-09
	6.70E-09
	1.70E-08
	6.30E-09
	1.20E-08

	Lungs
	2.40E-08
	2.80E-07
	6.30E-08
	2.90E-07
	2.00E-09
	6.60E-08
	1.40E-08
	7.50E-09
	4.20E-08

	Spleen
	4.90E-10
	5.00E-09
	7.80E-11
	4.90E-10
	3.50E-11
	1.50E-10
	4.00E-10
	2.00E-09
	1.50E-09

	Muscle
	3.40E-10
	4.80E-09
	7.80E-11
	4.90E-10
	3.50E-11
	1.30E-10
	3.60E-10
	1.50E-09
	1.10E-09

	Adrenals
	6.20E-10
	5.10E-09
	7.80E-11
	4.90E-10
	3.40E-11
	1.80E-10
	4.60E-10
	2.50E-09
	2.20E-09

	Kidney
	3.20E-10
	4.80E-09
	7.80E-11
	4.90E-10
	3.20E-11
	1.30E-09
	3.50E-10
	1.60E-09
	1.10E-09

	Ovaries
	4.30E-10
	4.80E-09
	7.80E-11
	4.90E-10
	1.10E-10
	1.50E-10
	9.80E-10
	1.60E-09
	1.00E-09

	Pancreas
	5.10E-10
	5.00E-09
	7.80E-11
	4.90E-10
	4.30E-11
	1.50E-10
	4.30E-10
	2.20E-09
	1.60E-09

	Red bone marrow
	3.50E-10
	4.80E-09
	2.70E-09
	1.00E-07
	7.80E-11
	2.80E-09
	4.00E-10
	1.90E-09
	3.70E-09

	Thyroid
	3.40E-10
	4.80E-09
	7.80E-11
	4.90E-10
	2.10E-11
	2.50E-09
	1.90E-08
	1.70E-09
	9.80E-10

	Thymus
	6.70E-10
	5.10E-09
	7.80E-11
	4.90E-10
	4.70E-11
	1.80E-10
	5.60E-10
	2.40E-09
	2.00E-09

	Uterus
	2.90E-10
	4.70E-09
	7.80E-11
	4.90E-10
	6.50E-11
	1.20E-10
	5.60E-10
	1.40E-09
	6.40E-10



Dose conversion factor for inhalation of radionuclides resuspended in air for the 15-years-old age group
	DCC_inh
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.80E-10
	3.40E-11
	2.00E-09
	5.80E-09
	1.10E-09
	4.50E-09
	3.60E-10
	7.10E-10
	1.10E-09
	2.90E-10
	3.90E-11
	1.40E-10
	3.10E-06

	Breast
	6.90E-10
	7.00E-11
	2.00E-09
	4.60E-09
	8.10E-10
	3.60E-09
	6.10E-11
	5.20E-11
	3.20E-11
	1.50E-09
	3.30E-11
	5.20E-10
	3.10E-06

	Oesophagus
	8.60E-10
	9.20E-11
	2.10E-09
	6.10E-09
	1.10E-09
	4.30E-09
	1.20E-10
	1.60E-10
	5.00E-11
	1.90E-09
	4.30E-11
	6.40E-10
	3.10E-06

	Stomach
	6.10E-10
	1.20E-10
	2.40E-09
	5.90E-09
	1.10E-09
	4.20E-09
	6.10E-11
	3.70E-11
	3.20E-11
	1.20E-09
	1.50E-10
	4.30E-10
	3.10E-06

	Small Intestine
	6.50E-10
	1.90E-10
	3.10E-09
	6.70E-09
	1.20E-09
	4.50E-09
	6.50E-11
	3.70E-11
	3.60E-11
	6.70E-10
	2.90E-10
	3.50E-10
	3.10E-06

	Upper large intestine
	2.60E-09
	8.50E-10
	8.70E-09
	6.40E-09
	1.20E-09
	4.60E-09
	1.40E-10
	4.50E-11
	3.40E-11
	8.20E-10
	1.30E-09
	6.20E-10
	3.10E-06

	Lower large intestine
	8.00E-09
	2.30E-09
	2.10E-08
	6.60E-09
	1.20E-09
	5.20E-09
	3.00E-10
	6.50E-11
	3.80E-11
	1.00E-09
	3.10E-09
	1.20E-09
	3.20E-06

	Colon
	4.90E-09
	1.50E-09
	1.40E-08
	6.50E-09
	1.20E-09
	4.90E-09
	2.10E-10
	5.40E-11
	3.60E-11
	9.00E-10
	2.10E-09
	8.50E-10
	3.10E-06

	Brain
	1.80E-10
	2.80E-11
	2.00E-09
	5.00E-09
	8.90E-10
	3.80E-09
	7.90E-11
	1.10E-10
	4.10E-11
	2.90E-10
	1.70E-11
	9.90E-11
	3.10E-06

	Skin
	2.20E-10
	3.30E-11
	2.00E-09
	4.10E-09
	7.10E-10
	3.40E-09
	7.80E-11
	5.80E-11
	3.20E-11
	4.50E-10
	1.90E-11
	1.60E-10
	3.10E-06

	Testes
	9.80E-11
	2.50E-11
	1.90E-09
	5.50E-09
	9.70E-10
	4.00E-09
	6.00E-11
	3.40E-11
	3.60E-11
	1.80E-10
	1.80E-11
	7.30E-11
	2.30E-05

	Bone surface
	1.90E-09
	3.80E-09
	6.10E-08
	6.30E-09
	1.20E-09
	4.40E-09
	2.40E-10
	9.80E-11
	4.10E-11
	1.20E-09
	6.60E-11
	8.60E-10
	0.0013

	Liver
	6.70E-10
	1.40E-09
	1.30E-07
	6.30E-09
	1.10E-09
	4.30E-09
	6.30E-11
	4.10E-11
	3.30E-11
	2.30E-09
	1.80E-10
	8.00E-10
	3.00E-04

	Extrat. airways
	6.10E-09
	2.70E-09
	9.00E-09
	1.40E-08
	1.10E-08
	7.80E-09
	8.00E-11
	1.10E-10
	4.30E-11
	4.80E-09
	2.10E-09
	4.40E-09
	9.60E-06

	Lungs
	4.30E-08
	3.10E-08
	2.10E-07
	5.80E-09
	1.10E-09
	4.20E-09
	9.00E-11
	8.80E-11
	3.90E-11
	7.90E-09
	6.60E-09
	1.20E-08
	4.00E-05

	Spleen
	5.90E-10
	7.10E-11
	2.00E-09
	6.30E-09
	1.10E-09
	4.30E-09
	6.30E-11
	4.10E-11
	3.30E-11
	1.30E-09
	3.50E-11
	4.60E-10
	3.10E-06

	Muscle
	4.20E-10
	5.50E-11
	2.00E-09
	5.50E-09
	1.00E-09
	4.00E-09
	2.10E-10
	1.10E-10
	4.30E-11
	8.70E-10
	3.00E-11
	3.10E-10
	3.10E-06

	Adrenals
	8.10E-10
	1.10E-10
	2.30E-09
	6.70E-09
	1.20E-09
	4.50E-09
	6.30E-11
	4.10E-11
	3.40E-11
	1.90E-09
	4.30E-11
	6.40E-10
	3.10E-06

	Kidney
	3.80E-10
	6.00E-11
	2.10E-09
	6.30E-09
	1.10E-09
	4.30E-09
	6.20E-11
	3.60E-11
	3.30E-11
	9.00E-10
	1.90E-10
	4.60E-10
	7.10E-06

	Ovaries
	4.70E-10
	5.90E-11
	2.00E-09
	6.90E-09
	1.30E-09
	4.60E-09
	6.80E-11
	4.10E-11
	4.00E-11
	6.50E-10
	6.30E-11
	3.40E-10
	2.30E-05

	Pancreas
	6.30E-10
	9.10E-11
	2.20E-09
	7.00E-09
	1.30E-09
	4.60E-09
	6.40E-11
	4.10E-11
	3.50E-11
	1.60E-09
	4.00E-11
	5.30E-10
	3.10E-06

	Red bone marrow
	1.30E-09
	4.80E-10
	4.60E-08
	5.90E-09
	1.10E-09
	4.20E-09
	8.00E-11
	8.10E-11
	3.90E-11
	1.20E-09
	5.50E-11
	4.60E-10
	6.60E-05

	Thyroid
	3.60E-10
	4.60E-11
	2.00E-09
	6.10E-09
	1.10E-09
	4.20E-09
	2.00E-06
	4.80E-07
	9.60E-08
	7.60E-10
	2.50E-11
	2.60E-10
	3.10E-06

	Thymus
	8.60E-10
	9.20E-11
	2.10E-09
	6.10E-09
	1.10E-09
	4.30E-09
	1.20E-10
	1.60E-10
	5.00E-11
	1.90E-09
	4.30E-11
	6.40E-10
	3.10E-06

	Uterus
	2.40E-10
	4.20E-11
	2.00E-09
	7.00E-09
	1.30E-09
	4.60E-09
	6.60E-11
	4.70E-11
	4.80E-11
	4.20E-10
	3.70E-11
	1.90E-10
	3.10E-06





Dose conversion factor for inhalation of radionuclides resuspended in air for the 15-years-old age group (cont.)
	DCC_inh
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	1.50E-10
	3.50E-09
	1.00E-10
	7.90E-10
	2.50E-11
	1.90E-10
	1.00E-09
	7.10E-10
	3.20E-10

	Breast
	3.90E-10
	3.30E-09
	3.70E-11
	3.30E-10
	1.70E-11
	9.90E-11
	2.70E-10
	1.40E-09
	1.30E-09

	Oesophagus
	4.90E-10
	3.40E-09
	3.70E-11
	3.30E-10
	2.50E-11
	1.10E-10
	3.70E-10
	1.80E-09
	1.60E-09

	Stomach
	3.40E-10
	3.70E-09
	2.20E-10
	4.60E-10
	2.10E-10
	2.30E-10
	3.70E-10
	1.30E-09
	9.90E-10

	Small Intestine
	3.20E-10
	4.20E-09
	4.40E-10
	6.40E-10
	3.50E-10
	4.60E-10
	7.50E-10
	1.10E-09
	7.70E-10

	Upper large intestine
	8.10E-10
	1.00E-08
	2.60E-09
	3.10E-09
	1.00E-09
	2.70E-09
	2.60E-09
	1.10E-09
	1.30E-09

	Lower large intestine
	1.90E-09
	2.40E-08
	7.30E-09
	1.00E-08
	1.10E-09
	7.60E-09
	5.80E-09
	1.30E-09
	2.70E-09

	Colon
	1.30E-09
	1.60E-08
	4.60E-09
	6.20E-09
	1.00E-09
	4.80E-09
	4.00E-09
	1.20E-09
	1.90E-09

	Brain
	1.00E-10
	2.90E-09
	3.70E-11
	3.30E-10
	9.00E-12
	5.90E-11
	9.20E-11
	7.40E-10
	4.10E-10

	Skin
	1.40E-10
	3.00E-09
	3.70E-11
	3.30E-10
	9.50E-12
	6.30E-11
	1.20E-10
	6.90E-10
	4.40E-10

	Testes
	9.50E-11
	3.00E-09
	3.70E-11
	3.30E-10
	6.90E-12
	5.50E-11
	1.10E-10
	6.90E-10
	2.00E-10

	Bone surface
	2.40E-10
	3.10E-09
	3.60E-09
	5.00E-07
	6.60E-11
	2.60E-09
	3.40E-10
	1.50E-09
	1.20E-08

	Liver
	3.90E-10
	3.30E-09
	3.70E-11
	3.30E-10
	2.10E-11
	1.00E-10
	2.90E-10
	1.60E-09
	1.20E-09

	Extrat. airways
	4.10E-09
	8.20E-09
	2.40E-09
	9.10E-09
	2.30E-09
	3.70E-09
	1.00E-08
	3.90E-09
	6.90E-09

	Lungs
	2.20E-08
	2.20E-07
	5.30E-08
	2.30E-07
	1.70E-09
	5.90E-08
	1.30E-08
	6.40E-09
	3.90E-08

	Spleen
	3.50E-10
	3.20E-09
	3.70E-11
	3.30E-10
	2.00E-11
	9.40E-11
	2.60E-10
	1.50E-09
	1.10E-09

	Muscle
	2.40E-10
	3.10E-09
	3.70E-11
	3.30E-10
	2.00E-11
	8.20E-11
	2.30E-10
	1.10E-09
	8.10E-10

	Adrenals
	4.30E-10
	3.40E-09
	3.70E-11
	3.30E-10
	2.20E-11
	1.10E-10
	3.20E-10
	1.80E-09
	1.70E-09

	Kidney
	2.20E-10
	3.10E-09
	3.70E-11
	3.30E-10
	1.80E-11
	9.10E-10
	2.10E-10
	1.20E-09
	8.20E-10

	Ovaries
	2.60E-10
	3.10E-09
	3.70E-11
	3.30E-10
	6.00E-11
	8.70E-11
	5.70E-10
	1.10E-09
	7.30E-10

	Pancreas
	3.70E-10
	3.30E-09
	3.70E-11
	3.30E-10
	2.50E-11
	9.50E-11
	3.00E-10
	1.60E-09
	1.30E-09

	Red bone marrow
	2.70E-10
	3.10E-09
	2.40E-09
	1.30E-07
	5.90E-11
	1.60E-09
	2.70E-10
	1.50E-09
	2.70E-09

	Thyroid
	2.20E-10
	3.10E-09
	3.70E-11
	3.30E-10
	1.30E-11
	1.50E-09
	1.20E-08
	1.10E-09
	7.20E-10

	Thymus
	4.90E-10
	3.40E-09
	3.70E-11
	3.30E-10
	2.50E-11
	1.10E-10
	3.70E-10
	1.80E-09
	1.60E-09

	Uterus
	1.70E-10
	3.00E-09
	3.70E-11
	3.30E-10
	3.20E-11
	6.60E-11
	3.10E-10
	9.80E-10
	4.60E-10



Dose conversion factor for inhalation of radionuclides resuspended in air for the 20-years-old age group
	DCC_inh
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.40E-10
	2.80E-11
	1.70E-09
	6.80E-09
	1.10E-09
	4.90E-09
	3.00E-10
	5.30E-10
	8.10E-10
	2.60E-10
	3.20E-11
	1.20E-10
	2.70E-06

	Breast
	6.10E-10
	6.60E-11
	1.80E-09
	4.80E-09
	7.30E-10
	3.80E-09
	8.00E-11
	4.20E-11
	2.60E-11
	1.40E-09
	3.00E-11
	4.70E-10
	2.70E-06

	Oesophagus
	7.10E-10
	7.90E-11
	1.80E-09
	6.30E-09
	1.00E-09
	4.40E-09
	1.20E-10
	1.10E-10
	3.80E-11
	1.70E-09
	3.60E-11
	5.60E-10
	2.70E-06

	Stomach
	4.50E-10
	9.80E-11
	2.10E-09
	6.30E-09
	1.00E-09
	4.40E-09
	8.20E-11
	3.00E-11
	2.60E-11
	8.80E-10
	1.20E-10
	3.30E-10
	2.70E-06

	Small Intestine
	5.00E-10
	1.60E-10
	2.70E-09
	7.00E-09
	1.10E-09
	4.70E-09
	8.70E-11
	3.00E-11
	2.90E-11
	5.60E-10
	2.40E-10
	2.90E-10
	2.70E-06

	Upper large intestine
	2.30E-09
	7.00E-10
	7.30E-09
	6.80E-09
	1.10E-09
	4.80E-09
	1.50E-10
	3.50E-11
	2.80E-11
	7.10E-10
	1.10E-09
	5.20E-10
	2.70E-06

	Lower large intestine
	7.20E-09
	1.90E-09
	1.80E-08
	7.60E-09
	1.20E-09
	5.60E-09
	2.80E-10
	4.70E-11
	3.20E-11
	8.50E-10
	2.60E-09
	9.70E-10
	2.70E-06

	Colon
	4.40E-09
	1.20E-09
	1.20E-08
	7.10E-09
	1.10E-09
	5.20E-09
	2.00E-10
	4.00E-11
	3.00E-11
	7.70E-10
	1.70E-09
	7.10E-10
	2.70E-06

	Brain
	8.30E-11
	2.30E-11
	1.70E-09
	5.20E-09
	8.20E-10
	4.00E-09
	1.00E-10
	1.00E-10
	3.50E-11
	2.60E-10
	1.50E-11
	8.80E-11
	2.70E-06

	Skin
	1.60E-10
	2.90E-11
	1.70E-09
	4.40E-09
	6.60E-10
	3.60E-09
	1.00E-10
	4.90E-11
	2.60E-11
	4.00E-10
	1.70E-11
	1.40E-10
	2.70E-06

	Testes
	5.10E-11
	2.10E-11
	1.70E-09
	5.90E-09
	9.10E-10
	4.20E-09
	8.20E-11
	2.80E-11
	2.90E-11
	1.50E-10
	1.50E-11
	6.00E-11
	2.10E-05

	Bone surface
	6.80E-10
	2.90E-09
	4.90E-08
	6.70E-09
	1.10E-09
	4.60E-09
	2.80E-10
	8.80E-11
	3.50E-11
	1.10E-09
	6.20E-11
	8.50E-10
	0.0015

	Liver
	5.00E-10
	1.40E-09
	1.40E-07
	6.70E-09
	1.00E-09
	4.60E-09
	8.60E-11
	3.30E-11
	2.70E-11
	2.00E-09
	1.50E-10
	6.70E-10
	3.30E-04

	Extrat. airways
	5.10E-09
	2.50E-09
	8.50E-09
	1.20E-08
	8.80E-09
	7.40E-09
	1.00E-10
	1.00E-10
	3.70E-11
	3.70E-09
	1.80E-09
	3.50E-09
	9.00E-06

	Lungs
	3.50E-08
	2.40E-08
	1.90E-07
	6.00E-09
	9.60E-10
	4.30E-09
	1.10E-10
	7.20E-11
	3.20E-11
	6.30E-09
	5.30E-09
	9.50E-09
	3.30E-05

	Spleen
	4.40E-10
	5.70E-11
	1.80E-09
	6.60E-09
	1.00E-09
	4.50E-09
	8.60E-11
	3.30E-11
	2.70E-11
	1.10E-09
	2.90E-11
	3.70E-10
	2.70E-06

	Muscle
	2.90E-10
	4.60E-11
	1.80E-09
	5.90E-09
	9.30E-10
	4.20E-09
	2.10E-10
	8.90E-11
	3.50E-11
	7.20E-10
	2.50E-11
	2.50E-10
	2.70E-06

	Adrenals
	5.90E-10
	9.20E-11
	2.00E-09
	7.00E-09
	1.10E-09
	4.70E-09
	8.70E-11
	3.40E-11
	2.80E-11
	1.60E-09
	3.50E-11
	5.30E-10
	2.70E-06

	Kidney
	2.60E-10
	5.10E-11
	1.90E-09
	6.60E-09
	1.00E-09
	4.50E-09
	8.50E-11
	3.10E-11
	2.70E-11
	7.60E-10
	1.50E-10
	3.90E-10
	6.40E-06

	Ovaries
	3.30E-10
	4.70E-11
	1.80E-09
	7.20E-09
	1.10E-09
	4.80E-09
	9.00E-11
	3.40E-11
	3.20E-11
	5.20E-10
	5.00E-11
	2.70E-10
	2.00E-05

	Pancreas
	4.40E-10
	7.50E-11
	2.00E-09
	7.30E-09
	1.20E-09
	4.80E-09
	8.70E-11
	3.50E-11
	2.90E-11
	1.20E-09
	3.20E-11
	4.10E-10
	2.70E-06

	Red bone marrow
	6.40E-10
	2.90E-10
	2.80E-08
	6.30E-09
	9.80E-10
	4.40E-09
	1.00E-10
	7.10E-11
	3.30E-11
	1.10E-09
	4.50E-11
	4.10E-10
	7.40E-05

	Thyroid
	2.70E-10
	3.80E-11
	1.80E-09
	6.30E-09
	1.00E-09
	4.40E-09
	1.50E-06
	3.10E-07
	6.00E-08
	6.60E-10
	2.10E-11
	2.20E-10
	2.70E-06

	Thymus
	7.10E-10
	7.90E-11
	1.80E-09
	6.30E-09
	1.00E-09
	4.40E-09
	1.20E-10
	1.10E-10
	3.80E-11
	1.70E-09
	3.60E-11
	5.60E-10
	2.70E-06

	Uterus
	1.60E-10
	3.40E-11
	1.80E-09
	7.30E-09
	1.20E-09
	4.90E-09
	8.80E-11
	4.00E-11
	4.00E-11
	3.50E-10
	3.00E-11
	1.60E-10
	2.70E-06



Dose conversion factor for inhalation of radionuclides resuspended in air for the 20-years-old age group (cont.)
	DCC_inh
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	1.30E-10
	3.10E-09
	1.60E-10
	6.90E-10
	3.40E-11
	1.50E-10
	8.10E-10
	7.30E-10
	2.90E-10

	Breast
	3.50E-10
	2.90E-09
	4.60E-11
	2.80E-10
	1.60E-11
	8.80E-11
	2.50E-10
	1.30E-09
	1.20E-09

	Oesophagus
	4.20E-10
	3.00E-09
	4.60E-11
	2.80E-10
	2.10E-11
	9.40E-11
	3.00E-10
	1.60E-09
	1.40E-09

	Stomach
	2.70E-10
	3.20E-09
	2.00E-10
	3.80E-10
	1.70E-10
	1.80E-10
	2.90E-10
	1.10E-09
	7.70E-10

	Small Intestine
	2.70E-10
	3.60E-09
	3.80E-10
	5.30E-10
	3.00E-10
	3.90E-10
	6.10E-10
	9.70E-10
	6.70E-10

	Upper large intestine
	6.70E-10
	8.70E-09
	2.20E-09
	2.60E-09
	8.50E-10
	2.20E-09
	2.10E-09
	1.00E-09
	1.10E-09

	Lower large intestine
	1.60E-09
	2.00E-08
	6.20E-09
	8.70E-09
	9.10E-10
	6.30E-09
	4.90E-09
	1.30E-09
	2.30E-09

	Colon
	1.10E-09
	1.40E-08
	3.90E-09
	5.20E-09
	8.80E-10
	4.00E-09
	3.30E-09
	1.10E-09
	1.60E-09

	Brain
	8.70E-11
	2.60E-09
	4.60E-11
	2.80E-10
	8.90E-12
	5.00E-11
	8.20E-11
	6.80E-10
	3.80E-10

	Skin
	1.20E-10
	2.60E-09
	4.60E-11
	2.80E-10
	9.00E-12
	5.30E-11
	1.00E-10
	6.30E-10
	3.90E-10

	Testes
	8.30E-11
	2.60E-09
	4.60E-11
	2.80E-10
	6.60E-12
	4.60E-11
	8.90E-11
	6.20E-10
	1.60E-10

	Bone surface
	2.00E-10
	2.80E-09
	1.40E-09
	1.60E-07
	3.50E-11
	2.70E-09
	3.00E-10
	1.40E-09
	1.30E-08

	Liver
	3.20E-10
	2.90E-09
	4.60E-11
	2.80E-10
	1.80E-11
	8.40E-11
	2.40E-10
	1.30E-09
	1.00E-09

	Extrat. airways
	3.40E-09
	7.50E-09
	2.40E-09
	8.80E-09
	1.90E-09
	3.50E-09
	7.90E-09
	3.10E-09
	5.90E-09

	Lungs
	1.80E-08
	2.00E-07
	4.50E-08
	2.10E-07
	1.40E-09
	4.80E-08
	1.00E-08
	5.10E-09
	3.10E-08

	Spleen
	2.80E-10
	2.80E-09
	4.60E-11
	2.80E-10
	1.80E-11
	7.70E-11
	2.10E-10
	1.30E-09
	9.30E-10

	Muscle
	2.00E-10
	2.70E-09
	4.60E-11
	2.80E-10
	1.70E-11
	6.80E-11
	1.90E-10
	9.80E-10
	6.90E-10

	Adrenals
	3.70E-10
	3.00E-09
	4.60E-11
	2.80E-10
	1.80E-11
	9.20E-11
	2.60E-10
	1.60E-09
	1.50E-09

	Kidney
	1.80E-10
	2.70E-09
	4.60E-11
	2.80E-10
	1.60E-11
	7.60E-10
	1.80E-10
	1.00E-09
	6.90E-10

	Ovaries
	2.10E-10
	2.70E-09
	4.60E-11
	2.80E-10
	4.90E-11
	7.00E-11
	4.50E-10
	9.80E-10
	6.10E-10

	Pancreas
	3.00E-10
	2.90E-09
	4.60E-11
	2.80E-10
	2.10E-11
	7.70E-11
	2.20E-10
	1.30E-09
	1.00E-09

	Red bone marrow
	2.50E-10
	2.80E-09
	1.10E-09
	7.00E-08
	3.90E-11
	1.20E-09
	2.40E-10
	1.30E-09
	2.40E-09

	Thyroid
	1.90E-10
	2.70E-09
	4.60E-11
	2.80E-10
	1.20E-11
	1.00E-09
	7.50E-09
	1.00E-09
	6.40E-10

	Thymus
	4.20E-10
	3.00E-09
	4.60E-11
	2.80E-10
	2.10E-11
	9.40E-11
	3.00E-10
	1.60E-09
	1.40E-09

	Uterus
	1.40E-10
	2.70E-09
	4.60E-11
	2.80E-10
	2.80E-11
	5.50E-11
	2.40E-10
	8.80E-10
	3.90E-10






Effective dose conversion factor for inhalation of radionuclides resuspended in air.
	DCC_inh_eff
	Age groups

	
	1
	5
	10
	15
	20

	Ba-140
	2.00E-08
	1.10E-08
	7.60E-09
	6.20E-09
	5.10E-09

	Ce-141
	1.10E-08
	6.30E-09
	4.60E-09
	4.10E-09
	3.20E-09

	Ce-144
	1.60E-07
	8.80E-08
	5.50E-08
	4.10E-08
	3.60E-08

	Cs-134
	7.30E-09
	5.20E-09
	5.30E-09
	6.30E-09
	6.60E-09

	Cs-136
	5.20E-09
	2.90E-09
	2.00E-09
	1.40E-09
	1.20E-09

	Cs-137
	5.40E-09
	3.60E-09
	3.70E-09
	4.40E-09
	4.60E-09

	I-129
	1.50E-07
	1.20E-07
	1.30E-07
	9.90E-08
	7.40E-08

	I-131
	1.30E-07
	7.40E-08
	3.70E-08
	2.40E-08
	1.50E-08

	I-133
	3.20E-08
	1.70E-08
	7.60E-09
	4.90E-09
	3.10E-09

	Mn-54
	6.20E-09
	3.80E-09
	2.40E-09
	1.90E-09
	1.50E-09

	Mo-99
	4.40E-09
	2.20E-09
	1.50E-09
	1.10E-09
	8.90E-10

	Nb-95
	5.20E-09
	3.10E-09
	2.20E-09
	1.90E-09
	1.50E-09

	Pu-239
	7.70E-05
	6.00E-05
	4.80E-05
	4.70E-05
	5.00E-05

	Ru-103
	8.40E-09
	5.00E-09
	3.50E-09
	3.00E-09
	2.40E-09

	Ru-106
	1.10E-07
	6.40E-08
	4.10E-08
	3.10E-08
	2.80E-08

	Sr-89
	2.40E-08
	1.30E-08
	9.10E-09
	7.30E-09
	6.10E-09

	Sr-90
	1.10E-07
	6.50E-08
	5.10E-08
	5.00E-08
	3.60E-08

	Sr-91
	2.20E-09
	1.10E-09
	6.90E-10
	4.40E-10
	3.70E-10

	Te-129m
	2.60E-08
	1.40E-08
	9.80E-09
	8.00E-09
	6.60E-09

	Te-132/I-132
	1.50E-08
	7.40E-09
	4.40E-09
	2.90E-09
	2.20E-09

	Zn-65
	6.50E-09
	3.70E-09
	2.40E-09
	1.90E-09
	1.60E-09

	Zr-95
	1.60E-08
	9.70E-09
	6.80E-09
	5.90E-09
	4.80E-09





Dose conversion factor for inhalation of radionuclides in the cloud for the 1-year-old age group
	DCC_inh_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	9.10E-10
	1.90E-10
	8.90E-09
	5.80E-09
	3.50E-09
	4.70E-09
	4.80E-10
	1.10E-09
	1.50E-09
	1.40E-09
	1.90E-10
	7.10E-10
	8.00E-06

	Breast
	2.40E-09
	3.00E-10
	9.20E-09
	4.40E-09
	2.70E-09
	3.70E-09
	1.30E-10
	2.90E-10
	1.80E-10
	5.30E-09
	1.70E-10
	1.80E-09
	8.00E-06

	Oesophagus
	2.50E-09
	3.30E-10
	9.20E-09
	6.20E-09
	4.20E-09
	4.30E-09
	8.30E-10
	1.20E-09
	3.60E-10
	5.20E-09
	2.20E-10
	1.90E-09
	8.00E-06

	Stomach
	2.50E-09
	6.90E-10
	1.20E-08
	5.50E-09
	3.50E-09
	4.30E-09
	1.10E-10
	2.10E-10
	1.70E-10
	3.90E-09
	1.10E-09
	1.60E-09
	8.00E-06

	Small Intestine
	3.90E-09
	1.40E-09
	1.80E-08
	6.60E-09
	4.10E-09
	4.50E-09
	1.30E-10
	2.10E-10
	1.80E-10
	3.00E-09
	2.30E-09
	1.80E-09
	8.00E-06

	Upper large intestine
	2.10E-08
	6.90E-09
	6.30E-08
	8.00E-09
	4.60E-09
	7.00E-09
	6.10E-10
	5.30E-10
	2.00E-10
	3.90E-09
	1.20E-08
	3.70E-09
	8.00E-06

	Lower large intestine
	6.50E-08
	1.80E-08
	1.60E-07
	1.10E-08
	6.10E-09
	1.20E-08
	1.50E-09
	1.00E-09
	2.10E-10
	4.60E-09
	2.60E-08
	7.50E-09
	8.10E-06

	Colon
	4.00E-08
	1.20E-08
	1.10E-07
	9.50E-09
	5.20E-09
	9.20E-09
	9.90E-10
	7.50E-10
	2.00E-10
	4.20E-09
	1.80E-08
	5.30E-09
	8.00E-06

	Brain
	4.40E-10
	1.50E-10
	8.90E-09
	5.30E-09
	3.30E-09
	4.00E-09
	1.20E-10
	2.70E-10
	1.80E-10
	1.10E-09
	1.00E-10
	3.80E-10
	8.00E-06

	Skin
	8.10E-10
	1.70E-10
	8.90E-09
	4.20E-09
	2.50E-09
	3.60E-09
	1.20E-10
	2.40E-10
	1.60E-10
	1.80E-09
	1.20E-10
	6.50E-10
	8.00E-06

	Testes
	4.80E-10
	1.50E-10
	8.80E-09
	5.20E-09
	3.10E-09
	4.00E-09
	1.10E-10
	1.80E-10
	1.70E-10
	8.80E-10
	1.20E-10
	3.90E-10
	3.00E-05

	Bone surface
	5.40E-09
	2.20E-08
	3.00E-07
	5.90E-09
	3.80E-09
	4.30E-09
	3.00E-10
	3.10E-10
	1.90E-10
	4.80E-09
	3.60E-10
	4.60E-09
	0.0013

	Liver
	2.20E-09
	4.90E-09
	3.90E-07
	6.00E-09
	3.70E-09
	4.30E-09
	1.10E-10
	2.30E-10
	1.80E-10
	7.40E-09
	9.90E-10
	2.70E-09
	4.50E-04

	Extrat. airways
	3.50E-08
	1.70E-08
	5.30E-08
	4.90E-08
	5.90E-08
	2.50E-08
	1.20E-10
	2.80E-10
	1.90E-10
	2.50E-08
	1.30E-08
	2.40E-08
	4.80E-05

	Lungs
	1.10E-07
	6.90E-08
	6.50E-07
	5.50E-09
	3.50E-09
	4.20E-09
	2.10E-10
	3.80E-10
	2.00E-10
	2.00E-08
	1.60E-08
	2.80E-08
	1.10E-04

	Spleen
	2.10E-09
	3.10E-10
	9.20E-09
	6.00E-09
	3.70E-09
	4.30E-09
	1.10E-10
	2.20E-10
	1.70E-10
	4.80E-09
	1.80E-10
	1.70E-09
	8.00E-06

	Muscle
	1.50E-09
	2.40E-10
	9.10E-09
	5.50E-09
	3.50E-09
	4.10E-09
	3.00E-10
	4.60E-10
	2.20E-10
	3.10E-09
	1.70E-10
	1.20E-09
	8.00E-06

	Adrenals
	2.90E-09
	3.90E-10
	9.70E-09
	6.20E-09
	3.90E-09
	4.40E-09
	1.10E-10
	2.30E-10
	1.80E-10
	6.80E-09
	2.10E-10
	2.30E-09
	8.00E-06

	Kidney
	1.50E-09
	2.60E-10
	9.30E-09
	5.90E-09
	3.70E-09
	4.30E-09
	1.10E-10
	2.00E-10
	1.70E-10
	3.50E-09
	8.90E-10
	1.60E-09
	2.00E-05

	Ovaries
	2.10E-09
	3.00E-10
	9.10E-09
	6.80E-09
	4.20E-09
	4.60E-09
	1.30E-10
	2.20E-10
	1.80E-10
	2.80E-09
	3.40E-10
	1.60E-09
	2.70E-05

	Pancreas
	2.20E-09
	3.70E-10
	9.60E-09
	6.50E-09
	4.10E-09
	4.50E-09
	1.10E-10
	2.30E-10
	1.80E-10
	5.40E-09
	2.10E-10
	1.90E-09
	8.00E-06

	Red bone marrow
	3.30E-09
	3.90E-09
	3.20E-07
	5.20E-09
	3.20E-09
	4.00E-09
	1.20E-10
	2.60E-10
	1.80E-10
	3.30E-09
	3.30E-10
	1.70E-09
	1.60E-04

	Thyroid
	1.40E-09
	2.30E-10
	9.00E-09
	6.30E-09
	3.90E-09
	4.40E-09
	3.00E-06
	2.50E-06
	6.30E-07
	3.00E-09
	1.40E-10
	1.00E-09
	8.00E-06

	Thymus
	2.50E-09
	3.30E-10
	9.20E-09
	6.20E-09
	4.20E-09
	4.30E-09
	8.30E-10
	1.20E-09
	3.60E-10
	5.20E-09
	2.20E-10
	1.90E-09
	8.00E-06

	Uterus
	1.20E-09
	2.30E-10
	9.00E-09
	6.50E-09
	4.10E-09
	4.50E-09
	1.20E-10
	2.20E-10
	2.00E-10
	2.00E-09
	2.30E-10
	1.00E-09
	8.00E-06



Dose conversion factor for inhalation of radionuclides in the cloud for the 1-year-old age group (cont.)
	DCC_inh_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	7.20E-10
	1.50E-08
	4.90E-10
	2.30E-09
	1.50E-10
	5.80E-10
	2.60E-09
	3.00E-09
	1.30E-09

	Breast
	1.50E-09
	1.60E-08
	3.20E-10
	1.60E-09
	8.60E-11
	5.30E-10
	1.10E-09
	4.80E-09
	4.40E-09

	Oesophagus
	1.60E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.90E-10
	5.40E-10
	1.70E-09
	5.60E-09
	4.40E-09

	Stomach
	1.40E-09
	1.90E-08
	1.70E-09
	2.40E-09
	1.50E-09
	1.50E-09
	1.90E-09
	4.30E-09
	3.20E-09

	Small Intestine
	1.90E-09
	2.40E-08
	3.70E-09
	3.70E-09
	2.90E-09
	3.70E-09
	4.70E-09
	4.40E-09
	3.30E-09

	Upper large intestine
	5.70E-09
	7.30E-08
	2.20E-08
	2.10E-08
	8.70E-09
	2.20E-08
	2.00E-08
	4.70E-09
	7.70E-09

	Lower large intestine
	1.40E-08
	1.80E-07
	6.00E-08
	7.30E-08
	9.00E-09
	6.10E-08
	4.60E-08
	6.00E-09
	1.70E-08

	Colon
	9.20E-09
	1.20E-07
	3.80E-08
	4.40E-08
	8.80E-09
	3.90E-08
	3.10E-08
	5.30E-09
	1.20E-08

	Brain
	4.90E-10
	1.50E-08
	3.20E-10
	1.60E-09
	3.80E-11
	3.60E-10
	4.00E-10
	2.90E-09
	1.30E-09

	Skin
	6.30E-10
	1.50E-08
	3.20E-10
	1.60E-09
	5.60E-11
	3.80E-10
	5.90E-10
	2.70E-09
	1.70E-09

	Testes
	5.40E-10
	1.50E-08
	3.20E-10
	1.60E-09
	5.80E-11
	3.60E-10
	6.80E-10
	2.60E-09
	8.10E-10

	Bone surface
	1.10E-09
	1.50E-08
	9.30E-09
	2.10E-07
	2.30E-10
	1.40E-08
	1.70E-09
	5.60E-09
	4.40E-08

	Liver
	1.40E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.20E-10
	5.20E-10
	1.30E-09
	5.40E-09
	4.00E-09

	Extrat. airways
	2.40E-08
	4.70E-08
	1.60E-08
	5.60E-08
	1.30E-08
	2.40E-08
	5.60E-08
	1.90E-08
	3.90E-08

	Lungs
	5.30E-08
	7.10E-07
	1.50E-07
	7.00E-07
	4.60E-09
	1.50E-07
	3.00E-08
	1.70E-08
	9.10E-08

	Spleen
	1.40E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.10E-10
	5.20E-10
	1.20E-09
	5.30E-09
	4.00E-09

	Muscle
	1.00E-09
	1.50E-08
	3.20E-10
	1.60E-09
	1.10E-10
	4.60E-10
	1.10E-09
	4.10E-09
	2.70E-09

	Adrenals
	1.80E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.10E-10
	5.90E-10
	1.40E-09
	6.70E-09
	5.70E-09

	Kidney
	9.90E-10
	1.50E-08
	3.20E-10
	1.60E-09
	9.90E-11
	4.10E-09
	1.10E-09
	4.50E-09
	2.90E-09

	Ovaries
	1.30E-09
	1.50E-08
	3.20E-10
	1.60E-09
	3.20E-10
	5.20E-10
	2.90E-09
	4.30E-09
	2.50E-09

	Pancreas
	1.50E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.30E-10
	5.20E-10
	1.30E-09
	5.70E-09
	4.10E-09

	Red bone marrow
	8.80E-10
	1.50E-08
	7.10E-09
	1.20E-07
	2.00E-10
	1.20E-08
	9.50E-10
	4.50E-09
	1.00E-08

	Thyroid
	1.00E-09
	1.50E-08
	3.20E-10
	1.60E-09
	5.70E-11
	1.20E-08
	8.60E-08
	4.50E-09
	2.50E-09

	Thymus
	1.60E-09
	1.60E-08
	3.20E-10
	1.60E-09
	1.90E-10
	5.40E-10
	1.70E-09
	5.60E-09
	4.40E-09

	Uterus
	9.40E-10
	1.50E-08
	3.20E-10
	1.60E-09
	2.10E-10
	4.30E-10
	1.70E-09
	3.80E-09
	1.70E-09



Dose conversion factor for inhalation of radionuclides in the cloud for the 5-years-old age group
	DCC_inh_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	4.50E-10
	9.30E-11
	5.00E-09
	5.10E-09
	2.30E-09
	3.80E-09
	4.60E-10
	1.00E-09
	1.50E-09
	7.80E-10
	9.60E-11
	3.60E-10
	5.30E-06

	Breast
	1.60E-09
	1.80E-10
	5.10E-09
	3.20E-09
	1.40E-09
	2.60E-09
	7.90E-11
	1.60E-10
	9.00E-11
	3.70E-09
	9.10E-11
	1.20E-09
	5.30E-06

	Oesophagus
	1.60E-09
	1.90E-10
	5.10E-09
	4.40E-09
	2.20E-09
	3.10E-09
	4.00E-10
	6.00E-10
	1.70E-10
	3.60E-09
	1.10E-10
	1.30E-09
	5.30E-06

	Stomach
	1.30E-09
	3.20E-10
	6.30E-09
	4.30E-09
	2.10E-09
	3.10E-09
	7.20E-11
	1.10E-10
	8.60E-11
	2.30E-09
	4.40E-10
	8.80E-10
	5.30E-06

	Small Intestine
	1.80E-09
	6.10E-10
	8.80E-09
	4.90E-09
	2.30E-09
	3.30E-09
	8.20E-11
	1.00E-10
	9.40E-11
	1.60E-09
	1.00E-09
	9.20E-10
	5.30E-06

	Upper large intestine
	9.00E-09
	2.90E-09
	2.80E-08
	5.40E-09
	2.50E-09
	4.30E-09
	3.20E-10
	2.20E-10
	9.80E-11
	2.10E-09
	4.80E-09
	1.80E-09
	5.30E-06

	Lower large intestine
	2.80E-08
	7.80E-09
	7.00E-08
	7.20E-09
	3.20E-09
	6.60E-09
	7.70E-10
	4.00E-10
	1.10E-10
	2.40E-09
	1.10E-08
	3.40E-09
	5.40E-06

	Colon
	1.70E-08
	5.00E-09
	4.60E-08
	6.20E-09
	2.80E-09
	5.30E-09
	5.20E-10
	3.00E-10
	1.00E-10
	2.20E-09
	7.40E-09
	2.50E-09
	5.30E-06

	Brain
	2.40E-10
	7.40E-11
	5.00E-09
	4.00E-09
	1.80E-09
	2.90E-09
	8.50E-11
	1.80E-10
	9.70E-11
	6.40E-10
	4.70E-11
	2.20E-10
	5.30E-06

	Skin
	4.40E-10
	8.50E-11
	5.00E-09
	3.10E-09
	1.40E-09
	2.60E-09
	8.00E-11
	1.30E-10
	8.40E-11
	1.00E-09
	5.40E-11
	3.50E-10
	5.30E-06

	Testes
	2.20E-10
	6.90E-11
	4.90E-09
	3.90E-09
	1.80E-09
	2.90E-09
	7.20E-11
	9.90E-11
	9.70E-11
	4.60E-10
	5.50E-11
	1.90E-10
	2.40E-05

	Bone surface
	2.80E-09
	1.50E-08
	2.10E-07
	4.40E-09
	2.10E-09
	3.10E-09
	2.20E-10
	2.00E-10
	1.00E-10
	2.70E-09
	2.00E-10
	2.90E-09
	0.0012

	Liver
	1.20E-09
	2.40E-09
	2.20E-07
	4.50E-09
	2.10E-09
	3.10E-09
	7.50E-11
	1.20E-10
	9.10E-11
	4.40E-09
	4.50E-10
	1.50E-09
	4.10E-04

	Extrat. airways
	1.70E-08
	7.40E-09
	2.40E-08
	2.70E-08
	3.20E-08
	1.40E-08
	8.50E-11
	1.80E-10
	1.00E-10
	1.40E-08
	5.90E-09
	1.30E-08
	2.30E-05

	Lungs
	6.60E-08
	4.30E-08
	3.90E-07
	4.10E-09
	1.90E-09
	3.00E-09
	1.30E-10
	2.30E-10
	1.10E-10
	1.30E-08
	9.70E-09
	1.80E-08
	6.80E-05

	Spleen
	1.20E-09
	1.70E-10
	5.10E-09
	4.50E-09
	2.10E-09
	3.10E-09
	7.40E-11
	1.10E-10
	8.90E-11
	2.60E-09
	9.00E-11
	9.30E-10
	5.30E-06

	Muscle
	7.80E-10
	1.30E-10
	5.10E-09
	4.00E-09
	1.90E-09
	2.90E-09
	2.30E-10
	2.70E-10
	1.10E-10
	1.70E-09
	8.00E-11
	6.40E-10
	5.30E-06

	Adrenals
	1.70E-09
	2.20E-10
	5.40E-09
	4.70E-09
	2.20E-09
	3.20E-09
	7.50E-11
	1.20E-10
	9.20E-11
	4.20E-09
	1.10E-10
	1.40E-09
	5.30E-06

	Kidney
	7.40E-10
	1.40E-10
	5.20E-09
	4.50E-09
	2.10E-09
	3.10E-09
	7.30E-11
	1.10E-10
	8.90E-11
	1.90E-09
	4.30E-10
	8.60E-10
	1.20E-05

	Ovaries
	1.00E-09
	1.50E-10
	5.10E-09
	5.10E-09
	2.40E-09
	3.30E-09
	8.80E-11
	1.20E-10
	1.00E-10
	1.50E-09
	1.70E-10
	8.20E-10
	2.60E-05

	Pancreas
	1.30E-09
	2.00E-10
	5.40E-09
	4.90E-09
	2.30E-09
	3.20E-09
	7.50E-11
	1.20E-10
	9.40E-11
	3.20E-09
	1.00E-10
	1.10E-09
	5.30E-06

	Red bone marrow
	1.60E-09
	1.80E-09
	1.70E-07
	4.00E-09
	1.80E-09
	2.90E-09
	8.40E-11
	1.50E-10
	9.40E-11
	2.00E-09
	1.50E-10
	9.40E-10
	9.80E-05

	Thyroid
	7.90E-10
	1.20E-10
	5.00E-09
	4.70E-09
	2.20E-09
	3.20E-09
	2.40E-06
	1.50E-06
	3.30E-07
	1.80E-09
	6.70E-11
	6.10E-10
	5.30E-06

	Thymus
	1.60E-09
	1.90E-10
	5.10E-09
	4.40E-09
	2.20E-09
	3.10E-09
	4.00E-10
	6.00E-10
	1.70E-10
	3.60E-09
	1.10E-10
	1.30E-09
	5.30E-06

	Uterus
	5.70E-10
	1.10E-10
	5.00E-09
	5.00E-09
	2.30E-09
	3.30E-09
	8.50E-11
	1.30E-10
	1.20E-10
	1.10E-09
	1.10E-10
	5.10E-10
	5.30E-06






Dose conversion factor for inhalation of radionuclides in the cloud for the 5-years-old age group (cont.)
	DCC_inh_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	4.00E-10
	8.50E-09
	3.20E-10
	1.50E-09
	8.00E-11
	3.50E-10
	1.70E-09
	1.90E-09
	7.50E-10

	Breast
	9.30E-10
	8.50E-09
	1.50E-10
	8.20E-10
	4.80E-11
	2.80E-10
	6.90E-10
	3.10E-09
	3.00E-09

	Oesophagus
	9.90E-10
	8.60E-09
	1.50E-10
	8.20E-10
	8.10E-11
	2.80E-10
	8.80E-10
	3.50E-09
	3.00E-09

	Stomach
	7.50E-10
	9.60E-09
	7.10E-10
	1.20E-09
	6.20E-10
	6.50E-10
	9.20E-10
	2.60E-09
	1.90E-09

	Small Intestine
	9.10E-10
	1.20E-08
	1.60E-09
	1.80E-09
	1.20E-09
	1.60E-09
	2.20E-09
	2.50E-09
	1.80E-09

	Upper large intestine
	2.50E-09
	3.30E-08
	9.10E-09
	9.80E-09
	3.60E-09
	9.40E-09
	8.70E-09
	2.60E-09
	3.70E-09

	Lower large intestine
	6.00E-09
	7.90E-08
	2.50E-08
	3.30E-08
	3.80E-09
	2.60E-08
	2.00E-08
	3.30E-09
	7.80E-09

	Colon
	4.00E-09
	5.30E-08
	1.60E-08
	2.00E-08
	3.70E-09
	1.70E-08
	1.30E-08
	2.90E-09
	5.50E-09

	Brain
	2.60E-10
	7.80E-09
	1.50E-10
	8.20E-10
	2.10E-11
	1.70E-10
	2.10E-10
	1.70E-09
	7.70E-10

	Skin
	3.40E-10
	7.80E-09
	1.50E-10
	8.20E-10
	2.70E-11
	1.80E-10
	3.00E-10
	1.50E-09
	9.60E-10

	Testes
	2.50E-10
	7.80E-09
	1.50E-10
	8.20E-10
	2.60E-11
	1.60E-10
	3.40E-10
	1.50E-09
	4.50E-10

	Bone surface
	5.40E-10
	8.10E-09
	5.30E-09
	1.80E-07
	1.20E-10
	8.60E-09
	9.20E-10
	3.20E-09
	3.20E-08

	Liver
	8.10E-10
	8.40E-09
	1.50E-10
	8.20E-10
	6.10E-11
	2.60E-10
	6.80E-10
	3.20E-09
	2.40E-09

	Extrat. airways
	1.20E-08
	2.20E-08
	6.60E-09
	2.40E-08
	6.70E-09
	1.00E-08
	2.90E-08
	1.10E-08
	1.90E-08

	Lungs
	3.30E-08
	4.20E-07
	9.00E-08
	4.30E-07
	2.80E-09
	9.20E-08
	1.90E-08
	1.10E-08
	5.70E-08

	Spleen
	7.60E-10
	8.40E-09
	1.50E-10
	8.20E-10
	5.40E-11
	2.50E-10
	6.20E-10
	3.00E-09
	2.20E-09

	Muscle
	5.40E-10
	8.10E-09
	1.50E-10
	8.20E-10
	5.50E-11
	2.20E-10
	5.60E-10
	2.30E-09
	1.60E-09

	Adrenals
	9.80E-10
	8.60E-09
	1.50E-10
	8.20E-10
	5.70E-11
	2.90E-10
	7.60E-10
	4.00E-09
	3.50E-09

	Kidney
	5.20E-10
	8.10E-09
	1.50E-10
	8.20E-10
	5.00E-11
	2.00E-09
	5.40E-10
	2.50E-09
	1.60E-09

	Ovaries
	6.60E-10
	8.10E-09
	1.50E-10
	8.20E-10
	1.60E-10
	2.40E-10
	1.50E-09
	2.50E-09
	1.50E-09

	Pancreas
	8.40E-10
	8.50E-09
	1.50E-10
	8.20E-10
	6.80E-11
	2.50E-10
	6.90E-10
	3.30E-09
	2.50E-09

	Red bone marrow
	5.10E-10
	8.10E-09
	3.00E-09
	7.70E-08
	9.60E-11
	5.20E-09
	5.50E-10
	2.80E-09
	5.70E-09

	Thyroid
	5.80E-10
	8.20E-09
	1.50E-10
	8.20E-10
	3.10E-11
	5.70E-09
	4.10E-08
	2.60E-09
	1.50E-09

	Thymus
	9.90E-10
	8.60E-09
	1.50E-10
	8.20E-10
	8.10E-11
	2.80E-10
	8.80E-10
	3.50E-09
	3.00E-09

	Uterus
	4.70E-10
	8.00E-09
	1.50E-10
	8.20E-10
	1.00E-10
	2.00E-10
	8.60E-10
	2.20E-09
	9.80E-10



Dose conversion factor for inhalation of radionuclides in the cloud for the 10-years-old age group
	DCC_inh_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	3.10E-10
	5.70E-11
	2.90E-09
	4.90E-09
	1.50E-09
	3.80E-09
	4.20E-10
	8.30E-10
	1.20E-09
	4.90E-10
	6.60E-11
	2.50E-10
	3.70E-06

	Breast
	1.10E-09
	1.20E-10
	3.00E-09
	3.50E-09
	1.00E-09
	2.90E-09
	9.20E-11
	1.00E-10
	5.40E-11
	2.50E-09
	5.80E-11
	8.40E-10
	3.70E-06

	Oesophagus
	1.10E-09
	1.30E-10
	3.00E-09
	4.90E-09
	1.60E-09
	3.40E-09
	3.00E-10
	3.30E-10
	9.30E-11
	2.40E-09
	6.90E-11
	8.50E-10
	3.70E-06

	Stomach
	8.00E-10
	1.90E-10
	3.70E-09
	4.50E-09
	1.40E-09
	3.30E-09
	8.80E-11
	6.20E-11
	5.10E-11
	1.40E-09
	2.60E-10
	5.70E-10
	3.70E-06

	Small Intestine
	1.20E-09
	3.70E-10
	5.20E-09
	5.50E-09
	1.70E-09
	3.60E-09
	9.60E-11
	6.30E-11
	5.80E-11
	1.10E-09
	6.10E-10
	6.10E-10
	3.70E-06

	Upper large intestine
	5.40E-09
	1.80E-09
	1.70E-08
	5.30E-09
	1.70E-09
	4.10E-09
	2.40E-10
	8.10E-11
	5.50E-11
	1.30E-09
	2.90E-09
	1.10E-09
	3.70E-06

	Lower large intestine
	1.70E-08
	4.70E-09
	4.20E-08
	6.40E-09
	2.00E-09
	5.50E-09
	5.00E-10
	1.20E-10
	6.30E-11
	1.60E-09
	6.60E-09
	2.20E-09
	3.80E-06

	Colon
	1.00E-08
	3.10E-09
	2.80E-08
	5.80E-09
	1.80E-09
	4.70E-09
	3.50E-10
	9.80E-11
	5.80E-11
	1.40E-09
	4.50E-09
	1.60E-09
	3.70E-06

	Brain
	2.10E-10
	4.30E-11
	2.90E-09
	4.30E-09
	1.30E-09
	3.10E-09
	1.10E-10
	1.40E-10
	6.20E-11
	4.20E-10
	2.90E-11
	1.40E-10
	3.70E-06

	Skin
	3.10E-10
	5.10E-11
	2.90E-09
	3.30E-09
	9.70E-10
	2.80E-09
	1.10E-10
	8.60E-11
	5.10E-11
	6.40E-10
	3.30E-11
	2.30E-10
	3.70E-06

	Testes
	1.50E-10
	4.10E-11
	2.90E-09
	4.30E-09
	1.30E-09
	3.20E-09
	8.70E-11
	5.70E-11
	5.90E-11
	2.90E-10
	3.40E-11
	1.20E-10
	2.10E-05

	Bone surface
	2.30E-09
	6.30E-09
	9.10E-08
	5.00E-09
	1.60E-09
	3.50E-09
	3.10E-10
	1.40E-10
	6.40E-11
	1.70E-09
	1.20E-10
	1.40E-09
	0.0011

	Liver
	8.30E-10
	2.10E-09
	1.90E-07
	5.10E-09
	1.60E-09
	3.50E-09
	9.30E-11
	6.80E-11
	5.50E-11
	3.00E-09
	3.00E-10
	1.10E-09
	3.20E-04

	Extrat. airways
	1.10E-08
	4.80E-09
	1.60E-08
	1.80E-08
	1.90E-08
	9.70E-09
	1.10E-10
	1.40E-10
	6.60E-11
	7.90E-09
	3.70E-09
	7.50E-09
	1.50E-05

	Lungs
	4.80E-08
	3.20E-08
	2.60E-07
	4.60E-09
	1.40E-09
	3.30E-09
	1.60E-10
	1.50E-10
	6.40E-11
	9.10E-09
	7.20E-09
	1.30E-08
	4.60E-05

	Spleen
	7.70E-10
	1.00E-10
	3.00E-09
	5.10E-09
	1.60E-09
	3.50E-09
	9.20E-11
	7.00E-11
	5.50E-11
	1.70E-09
	5.70E-11
	6.20E-10
	3.70E-06

	Muscle
	5.30E-10
	7.90E-11
	3.00E-09
	4.50E-09
	1.40E-09
	3.20E-09
	3.10E-10
	1.80E-10
	7.00E-11
	1.10E-09
	5.00E-11
	4.10E-10
	3.70E-06

	Adrenals
	1.10E-09
	1.50E-10
	3.30E-09
	5.30E-09
	1.60E-09
	3.60E-09
	9.30E-11
	7.20E-11
	5.60E-11
	2.60E-09
	6.60E-11
	8.80E-10
	3.70E-06

	Kidney
	4.90E-10
	9.00E-11
	3.10E-09
	5.00E-09
	1.50E-09
	3.40E-09
	9.00E-11
	6.00E-11
	5.40E-11
	1.30E-09
	2.90E-10
	6.40E-10
	8.50E-06

	Ovaries
	7.20E-10
	9.80E-11
	3.00E-09
	5.60E-09
	1.80E-09
	3.70E-09
	1.00E-10
	6.60E-11
	6.30E-11
	9.80E-10
	1.10E-10
	5.40E-10
	2.30E-05

	Pancreas
	8.10E-10
	1.30E-10
	3.20E-09
	5.60E-09
	1.70E-09
	3.70E-09
	9.30E-11
	7.20E-11
	5.70E-11
	2.00E-09
	6.40E-11
	7.00E-10
	3.70E-06

	Red bone marrow
	1.40E-09
	7.80E-10
	7.00E-08
	4.70E-09
	1.40E-09
	3.30E-09
	1.10E-10
	1.10E-10
	6.00E-11
	1.50E-09
	9.20E-11
	6.00E-10
	7.10E-05

	Thyroid
	5.00E-10
	7.20E-11
	2.90E-09
	5.10E-09
	1.60E-09
	3.50E-09
	2.70E-06
	7.40E-07
	1.50E-07
	1.10E-09
	4.10E-11
	3.80E-10
	3.70E-06

	Thymus
	1.10E-09
	1.30E-10
	3.00E-09
	4.90E-09
	1.60E-09
	3.40E-09
	3.00E-10
	3.30E-10
	9.30E-11
	2.40E-09
	6.90E-11
	8.50E-10
	3.70E-06

	Uterus
	3.80E-10
	7.00E-11
	2.90E-09
	5.60E-09
	1.80E-09
	3.70E-09
	9.80E-11
	7.80E-11
	7.80E-11
	6.50E-10
	6.90E-11
	3.20E-10
	3.70E-06



Dose conversion factor for inhalation of radionuclides in the cloud for the 10-years-old age group (cont.)
	DCC_inh_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	2.60E-10
	5.20E-09
	2.00E-10
	1.10E-09
	5.30E-11
	2.60E-10
	1.40E-09
	1.00E-09
	5.20E-10

	Breast
	6.30E-10
	5.10E-09
	7.80E-11
	4.90E-10
	3.10E-11
	1.80E-10
	4.60E-10
	2.10E-09
	2.10E-09

	Oesophagus
	6.70E-10
	5.10E-09
	7.80E-11
	4.90E-10
	4.70E-11
	1.80E-10
	5.60E-10
	2.40E-09
	2.00E-09

	Stomach
	4.90E-10
	5.70E-09
	4.00E-10
	6.90E-10
	3.70E-10
	3.80E-10
	5.70E-10
	1.60E-09
	1.20E-09

	Small Intestine
	5.80E-10
	7.10E-09
	9.30E-10
	1.10E-09
	7.60E-10
	9.50E-10
	1.40E-09
	1.60E-09
	1.20E-09

	Upper large intestine
	1.60E-09
	2.00E-08
	5.50E-09
	5.80E-09
	2.20E-09
	5.70E-09
	5.40E-09
	1.70E-09
	2.30E-09

	Lower large intestine
	3.70E-09
	4.70E-08
	1.50E-08
	1.90E-08
	2.30E-09
	1.60E-08
	1.20E-08
	2.10E-09
	5.00E-09

	Colon
	2.50E-09
	3.10E-08
	9.60E-09
	1.20E-08
	2.30E-09
	1.00E-08
	8.30E-09
	1.90E-09
	3.50E-09

	Brain
	1.60E-10
	4.60E-09
	7.80E-11
	4.90E-10
	1.40E-11
	1.00E-10
	1.40E-10
	1.10E-09
	5.40E-10

	Skin
	2.00E-10
	4.60E-09
	7.80E-11
	4.90E-10
	1.70E-11
	1.10E-10
	1.90E-10
	9.80E-10
	6.20E-10

	Testes
	1.60E-10
	4.60E-09
	7.70E-11
	4.90E-10
	1.50E-11
	9.70E-11
	2.10E-10
	9.60E-10
	2.90E-10

	Bone surface
	3.30E-10
	4.80E-09
	4.40E-09
	2.90E-07
	9.20E-11
	4.70E-09
	5.50E-10
	2.10E-09
	1.80E-08

	Liver
	5.30E-10
	5.00E-09
	7.80E-11
	4.90E-10
	3.70E-11
	1.60E-10
	4.40E-10
	2.10E-09
	1.60E-09

	Extrat. airways
	7.10E-09
	1.40E-08
	4.40E-09
	1.60E-08
	4.00E-09
	6.70E-09
	1.70E-08
	6.30E-09
	1.20E-08

	Lungs
	2.40E-08
	2.80E-07
	6.30E-08
	2.90E-07
	2.00E-09
	6.60E-08
	1.40E-08
	7.50E-09
	4.20E-08

	Spleen
	4.90E-10
	5.00E-09
	7.80E-11
	4.90E-10
	3.50E-11
	1.50E-10
	4.00E-10
	2.00E-09
	1.50E-09

	Muscle
	3.40E-10
	4.80E-09
	7.80E-11
	4.90E-10
	3.50E-11
	1.30E-10
	3.60E-10
	1.50E-09
	1.10E-09

	Adrenals
	6.20E-10
	5.10E-09
	7.80E-11
	4.90E-10
	3.40E-11
	1.80E-10
	4.60E-10
	2.50E-09
	2.20E-09

	Kidney
	3.20E-10
	4.80E-09
	7.80E-11
	4.90E-10
	3.20E-11
	1.30E-09
	3.50E-10
	1.60E-09
	1.10E-09

	Ovaries
	4.30E-10
	4.80E-09
	7.80E-11
	4.90E-10
	1.10E-10
	1.50E-10
	9.80E-10
	1.60E-09
	1.00E-09

	Pancreas
	5.10E-10
	5.00E-09
	7.80E-11
	4.90E-10
	4.30E-11
	1.50E-10
	4.30E-10
	2.20E-09
	1.60E-09

	Red bone marrow
	3.50E-10
	4.80E-09
	2.70E-09
	1.00E-07
	7.80E-11
	2.80E-09
	4.00E-10
	1.90E-09
	3.70E-09

	Thyroid
	3.40E-10
	4.80E-09
	7.80E-11
	4.90E-10
	2.10E-11
	2.50E-09
	1.90E-08
	1.70E-09
	9.80E-10

	Thymus
	6.70E-10
	5.10E-09
	7.80E-11
	4.90E-10
	4.70E-11
	1.80E-10
	5.60E-10
	2.40E-09
	2.00E-09

	Uterus
	2.90E-10
	4.70E-09
	7.80E-11
	4.90E-10
	6.50E-11
	1.20E-10
	5.60E-10
	1.40E-09
	6.40E-10



Dose conversion factor for inhalation of radionuclides in the cloud for the 15-years-old age group
	DCC_inh_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.80E-10
	3.40E-11
	2.00E-09
	5.80E-09
	1.10E-09
	4.50E-09
	3.60E-10
	7.10E-10
	1.10E-09
	2.90E-10
	3.90E-11
	1.40E-10
	3.10E-06

	Breast
	6.90E-10
	7.00E-11
	2.00E-09
	4.60E-09
	8.10E-10
	3.60E-09
	6.10E-11
	5.20E-11
	3.20E-11
	1.50E-09
	3.30E-11
	5.20E-10
	3.10E-06

	Oesophagus
	8.60E-10
	9.20E-11
	2.10E-09
	6.10E-09
	1.10E-09
	4.30E-09
	1.20E-10
	1.60E-10
	5.00E-11
	1.90E-09
	4.30E-11
	6.40E-10
	3.10E-06

	Stomach
	6.10E-10
	1.20E-10
	2.40E-09
	5.90E-09
	1.10E-09
	4.20E-09
	6.10E-11
	3.70E-11
	3.20E-11
	1.20E-09
	1.50E-10
	4.30E-10
	3.10E-06

	Small Intestine
	6.50E-10
	1.90E-10
	3.10E-09
	6.70E-09
	1.20E-09
	4.50E-09
	6.50E-11
	3.70E-11
	3.60E-11
	6.70E-10
	2.90E-10
	3.50E-10
	3.10E-06

	Upper large intestine
	2.60E-09
	8.50E-10
	8.70E-09
	6.40E-09
	1.20E-09
	4.60E-09
	1.40E-10
	4.50E-11
	3.40E-11
	8.20E-10
	1.30E-09
	6.20E-10
	3.10E-06

	Lower large intestine
	8.00E-09
	2.30E-09
	2.10E-08
	6.60E-09
	1.20E-09
	5.20E-09
	3.00E-10
	6.50E-11
	3.80E-11
	1.00E-09
	3.10E-09
	1.20E-09
	3.20E-06

	Colon
	4.90E-09
	1.50E-09
	1.40E-08
	6.50E-09
	1.20E-09
	4.90E-09
	2.10E-10
	5.40E-11
	3.60E-11
	9.00E-10
	2.10E-09
	8.50E-10
	3.10E-06

	Brain
	1.80E-10
	2.80E-11
	2.00E-09
	5.00E-09
	8.90E-10
	3.80E-09
	7.90E-11
	1.10E-10
	4.10E-11
	2.90E-10
	1.70E-11
	9.90E-11
	3.10E-06

	Skin
	2.20E-10
	3.30E-11
	2.00E-09
	4.10E-09
	7.10E-10
	3.40E-09
	7.80E-11
	5.80E-11
	3.20E-11
	4.50E-10
	1.90E-11
	1.60E-10
	3.10E-06

	Testes
	9.80E-11
	2.50E-11
	1.90E-09
	5.50E-09
	9.70E-10
	4.00E-09
	6.00E-11
	3.40E-11
	3.60E-11
	1.80E-10
	1.80E-11
	7.30E-11
	2.30E-05

	Bone surface
	1.90E-09
	3.80E-09
	6.10E-08
	6.30E-09
	1.20E-09
	4.40E-09
	2.40E-10
	9.80E-11
	4.10E-11
	1.20E-09
	6.60E-11
	8.60E-10
	0.0013

	Liver
	6.70E-10
	1.40E-09
	1.30E-07
	6.30E-09
	1.10E-09
	4.30E-09
	6.30E-11
	4.10E-11
	3.30E-11
	2.30E-09
	1.80E-10
	8.00E-10
	3.00E-04

	Extrat. airways
	6.10E-09
	2.70E-09
	9.00E-09
	1.40E-08
	1.10E-08
	7.80E-09
	8.00E-11
	1.10E-10
	4.30E-11
	4.80E-09
	2.10E-09
	4.40E-09
	9.60E-06

	Lungs
	4.30E-08
	3.10E-08
	2.10E-07
	5.80E-09
	1.10E-09
	4.20E-09
	9.00E-11
	8.80E-11
	3.90E-11
	7.90E-09
	6.60E-09
	1.20E-08
	4.00E-05

	Spleen
	5.90E-10
	7.10E-11
	2.00E-09
	6.30E-09
	1.10E-09
	4.30E-09
	6.30E-11
	4.10E-11
	3.30E-11
	1.30E-09
	3.50E-11
	4.60E-10
	3.10E-06

	Muscle
	4.20E-10
	5.50E-11
	2.00E-09
	5.50E-09
	1.00E-09
	4.00E-09
	2.10E-10
	1.10E-10
	4.30E-11
	8.70E-10
	3.00E-11
	3.10E-10
	3.10E-06

	Adrenals
	8.10E-10
	1.10E-10
	2.30E-09
	6.70E-09
	1.20E-09
	4.50E-09
	6.30E-11
	4.10E-11
	3.40E-11
	1.90E-09
	4.30E-11
	6.40E-10
	3.10E-06

	Kidney
	3.80E-10
	6.00E-11
	2.10E-09
	6.30E-09
	1.10E-09
	4.30E-09
	6.20E-11
	3.60E-11
	3.30E-11
	9.00E-10
	1.90E-10
	4.60E-10
	7.10E-06

	Ovaries
	4.70E-10
	5.90E-11
	2.00E-09
	6.90E-09
	1.30E-09
	4.60E-09
	6.80E-11
	4.10E-11
	4.00E-11
	6.50E-10
	6.30E-11
	3.40E-10
	2.30E-05

	Pancreas
	6.30E-10
	9.10E-11
	2.20E-09
	7.00E-09
	1.30E-09
	4.60E-09
	6.40E-11
	4.10E-11
	3.50E-11
	1.60E-09
	4.00E-11
	5.30E-10
	3.10E-06

	Red bone marrow
	1.30E-09
	4.80E-10
	4.60E-08
	5.90E-09
	1.10E-09
	4.20E-09
	8.00E-11
	8.10E-11
	3.90E-11
	1.20E-09
	5.50E-11
	4.60E-10
	6.60E-05

	Thyroid
	3.60E-10
	4.60E-11
	2.00E-09
	6.10E-09
	1.10E-09
	4.20E-09
	2.00E-06
	4.80E-07
	9.60E-08
	7.60E-10
	2.50E-11
	2.60E-10
	3.10E-06

	Thymus
	8.60E-10
	9.20E-11
	2.10E-09
	6.10E-09
	1.10E-09
	4.30E-09
	1.20E-10
	1.60E-10
	5.00E-11
	1.90E-09
	4.30E-11
	6.40E-10
	3.10E-06

	Uterus
	2.40E-10
	4.20E-11
	2.00E-09
	7.00E-09
	1.30E-09
	4.60E-09
	6.60E-11
	4.70E-11
	4.80E-11
	4.20E-10
	3.70E-11
	1.90E-10
	3.10E-06



Dose conversion factor for inhalation of radionuclides in the cloud for the 15-years-old age group (cont.)
	DCC_inh_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	1.50E-10
	3.50E-09
	1.00E-10
	7.90E-10
	2.50E-11
	1.90E-10
	1.00E-09
	7.10E-10
	3.20E-10

	Breast
	3.90E-10
	3.30E-09
	3.70E-11
	3.30E-10
	1.70E-11
	9.90E-11
	2.70E-10
	1.40E-09
	1.30E-09

	Oesophagus
	4.90E-10
	3.40E-09
	3.70E-11
	3.30E-10
	2.50E-11
	1.10E-10
	3.70E-10
	1.80E-09
	1.60E-09

	Stomach
	3.40E-10
	3.70E-09
	2.20E-10
	4.60E-10
	2.10E-10
	2.30E-10
	3.70E-10
	1.30E-09
	9.90E-10

	Small Intestine
	3.20E-10
	4.20E-09
	4.40E-10
	6.40E-10
	3.50E-10
	4.60E-10
	7.50E-10
	1.10E-09
	7.70E-10

	Upper large intestine
	8.10E-10
	1.00E-08
	2.60E-09
	3.10E-09
	1.00E-09
	2.70E-09
	2.60E-09
	1.10E-09
	1.30E-09

	Lower large intestine
	1.90E-09
	2.40E-08
	7.30E-09
	1.00E-08
	1.10E-09
	7.60E-09
	5.80E-09
	1.30E-09
	2.70E-09

	Colon
	1.30E-09
	1.60E-08
	4.60E-09
	6.20E-09
	1.00E-09
	4.80E-09
	4.00E-09
	1.20E-09
	1.90E-09

	Brain
	1.00E-10
	2.90E-09
	3.70E-11
	3.30E-10
	9.00E-12
	5.90E-11
	9.20E-11
	7.40E-10
	4.10E-10

	Skin
	1.40E-10
	3.00E-09
	3.70E-11
	3.30E-10
	9.50E-12
	6.30E-11
	1.20E-10
	6.90E-10
	4.40E-10

	Testes
	9.50E-11
	3.00E-09
	3.70E-11
	3.30E-10
	6.90E-12
	5.50E-11
	1.10E-10
	6.90E-10
	2.00E-10

	Bone surface
	2.40E-10
	3.10E-09
	3.60E-09
	5.00E-07
	6.60E-11
	2.60E-09
	3.40E-10
	1.50E-09
	1.20E-08

	Liver
	3.90E-10
	3.30E-09
	3.70E-11
	3.30E-10
	2.10E-11
	1.00E-10
	2.90E-10
	1.60E-09
	1.20E-09

	Extrat. airways
	4.10E-09
	8.20E-09
	2.40E-09
	9.10E-09
	2.30E-09
	3.70E-09
	1.00E-08
	3.90E-09
	6.90E-09

	Lungs
	2.20E-08
	2.20E-07
	5.30E-08
	2.30E-07
	1.70E-09
	5.90E-08
	1.30E-08
	6.40E-09
	3.90E-08

	Spleen
	3.50E-10
	3.20E-09
	3.70E-11
	3.30E-10
	2.00E-11
	9.40E-11
	2.60E-10
	1.50E-09
	1.10E-09

	Muscle
	2.40E-10
	3.10E-09
	3.70E-11
	3.30E-10
	2.00E-11
	8.20E-11
	2.30E-10
	1.10E-09
	8.10E-10

	Adrenals
	4.30E-10
	3.40E-09
	3.70E-11
	3.30E-10
	2.20E-11
	1.10E-10
	3.20E-10
	1.80E-09
	1.70E-09

	Kidney
	2.20E-10
	3.10E-09
	3.70E-11
	3.30E-10
	1.80E-11
	9.10E-10
	2.10E-10
	1.20E-09
	8.20E-10

	Ovaries
	2.60E-10
	3.10E-09
	3.70E-11
	3.30E-10
	6.00E-11
	8.70E-11
	5.70E-10
	1.10E-09
	7.30E-10

	Pancreas
	3.70E-10
	3.30E-09
	3.70E-11
	3.30E-10
	2.50E-11
	9.50E-11
	3.00E-10
	1.60E-09
	1.30E-09

	Red bone marrow
	2.70E-10
	3.10E-09
	2.40E-09
	1.30E-07
	5.90E-11
	1.60E-09
	2.70E-10
	1.50E-09
	2.70E-09

	Thyroid
	2.20E-10
	3.10E-09
	3.70E-11
	3.30E-10
	1.30E-11
	1.50E-09
	1.20E-08
	1.10E-09
	7.20E-10

	Thymus
	4.90E-10
	3.40E-09
	3.70E-11
	3.30E-10
	2.50E-11
	1.10E-10
	3.70E-10
	1.80E-09
	1.60E-09

	Uterus
	1.70E-10
	3.00E-09
	3.70E-11
	3.30E-10
	3.20E-11
	6.60E-11
	3.10E-10
	9.80E-10
	4.60E-10



Dose conversion factor for inhalation of radionuclides in the cloud for the 20-years-old age group
	DCC_inh_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.40E-10
	2.80E-11
	1.70E-09
	6.80E-09
	1.10E-09
	4.90E-09
	3.00E-10
	5.30E-10
	8.10E-10
	2.60E-10
	3.20E-11
	1.20E-10
	2.70E-06

	Breast
	6.10E-10
	6.60E-11
	1.80E-09
	4.80E-09
	7.30E-10
	3.80E-09
	8.00E-11
	4.20E-11
	2.60E-11
	1.40E-09
	3.00E-11
	4.70E-10
	2.70E-06

	Oesophagus
	7.10E-10
	7.90E-11
	1.80E-09
	6.30E-09
	1.00E-09
	4.40E-09
	1.20E-10
	1.10E-10
	3.80E-11
	1.70E-09
	3.60E-11
	5.60E-10
	2.70E-06

	Stomach
	4.50E-10
	9.80E-11
	2.10E-09
	6.30E-09
	1.00E-09
	4.40E-09
	8.20E-11
	3.00E-11
	2.60E-11
	8.80E-10
	1.20E-10
	3.30E-10
	2.70E-06

	Small Intestine
	5.00E-10
	1.60E-10
	2.70E-09
	7.00E-09
	1.10E-09
	4.70E-09
	8.70E-11
	3.00E-11
	2.90E-11
	5.60E-10
	2.40E-10
	2.90E-10
	2.70E-06

	Upper large intestine
	2.30E-09
	7.00E-10
	7.30E-09
	6.80E-09
	1.10E-09
	4.80E-09
	1.50E-10
	3.50E-11
	2.80E-11
	7.10E-10
	1.10E-09
	5.20E-10
	2.70E-06

	Lower large intestine
	7.20E-09
	1.90E-09
	1.80E-08
	7.60E-09
	1.20E-09
	5.60E-09
	2.80E-10
	4.70E-11
	3.20E-11
	8.50E-10
	2.60E-09
	9.70E-10
	2.70E-06

	Colon
	4.40E-09
	1.20E-09
	1.20E-08
	7.10E-09
	1.10E-09
	5.20E-09
	2.00E-10
	4.00E-11
	3.00E-11
	7.70E-10
	1.70E-09
	7.10E-10
	2.70E-06

	Brain
	8.30E-11
	2.30E-11
	1.70E-09
	5.20E-09
	8.20E-10
	4.00E-09
	1.00E-10
	1.00E-10
	3.50E-11
	2.60E-10
	1.50E-11
	8.80E-11
	2.70E-06

	Skin
	1.60E-10
	2.90E-11
	1.70E-09
	4.40E-09
	6.60E-10
	3.60E-09
	1.00E-10
	4.90E-11
	2.60E-11
	4.00E-10
	1.70E-11
	1.40E-10
	2.70E-06

	Testes
	5.10E-11
	2.10E-11
	1.70E-09
	5.90E-09
	9.10E-10
	4.20E-09
	8.20E-11
	2.80E-11
	2.90E-11
	1.50E-10
	1.50E-11
	6.00E-11
	2.10E-05

	Bone surface
	6.80E-10
	2.90E-09
	4.90E-08
	6.70E-09
	1.10E-09
	4.60E-09
	2.80E-10
	8.80E-11
	3.50E-11
	1.10E-09
	6.20E-11
	8.50E-10
	0.0015

	Liver
	5.00E-10
	1.40E-09
	1.40E-07
	6.70E-09
	1.00E-09
	4.60E-09
	8.60E-11
	3.30E-11
	2.70E-11
	2.00E-09
	1.50E-10
	6.70E-10
	3.30E-04

	Extrat. airways
	5.10E-09
	2.50E-09
	8.50E-09
	1.20E-08
	8.80E-09
	7.40E-09
	1.00E-10
	1.00E-10
	3.70E-11
	3.70E-09
	1.80E-09
	3.50E-09
	9.00E-06

	Lungs
	3.50E-08
	2.40E-08
	1.90E-07
	6.00E-09
	9.60E-10
	4.30E-09
	1.10E-10
	7.20E-11
	3.20E-11
	6.30E-09
	5.30E-09
	9.50E-09
	3.30E-05

	Spleen
	4.40E-10
	5.70E-11
	1.80E-09
	6.60E-09
	1.00E-09
	4.50E-09
	8.60E-11
	3.30E-11
	2.70E-11
	1.10E-09
	2.90E-11
	3.70E-10
	2.70E-06

	Muscle
	2.90E-10
	4.60E-11
	1.80E-09
	5.90E-09
	9.30E-10
	4.20E-09
	2.10E-10
	8.90E-11
	3.50E-11
	7.20E-10
	2.50E-11
	2.50E-10
	2.70E-06

	Adrenals
	5.90E-10
	9.20E-11
	2.00E-09
	7.00E-09
	1.10E-09
	4.70E-09
	8.70E-11
	3.40E-11
	2.80E-11
	1.60E-09
	3.50E-11
	5.30E-10
	2.70E-06

	Kidney
	2.60E-10
	5.10E-11
	1.90E-09
	6.60E-09
	1.00E-09
	4.50E-09
	8.50E-11
	3.10E-11
	2.70E-11
	7.60E-10
	1.50E-10
	3.90E-10
	6.40E-06

	Ovaries
	3.30E-10
	4.70E-11
	1.80E-09
	7.20E-09
	1.10E-09
	4.80E-09
	9.00E-11
	3.40E-11
	3.20E-11
	5.20E-10
	5.00E-11
	2.70E-10
	2.00E-05

	Pancreas
	4.40E-10
	7.50E-11
	2.00E-09
	7.30E-09
	1.20E-09
	4.80E-09
	8.70E-11
	3.50E-11
	2.90E-11
	1.20E-09
	3.20E-11
	4.10E-10
	2.70E-06

	Red bone marrow
	6.40E-10
	2.90E-10
	2.80E-08
	6.30E-09
	9.80E-10
	4.40E-09
	1.00E-10
	7.10E-11
	3.30E-11
	1.10E-09
	4.50E-11
	4.10E-10
	7.40E-05

	Thyroid
	2.70E-10
	3.80E-11
	1.80E-09
	6.30E-09
	1.00E-09
	4.40E-09
	1.50E-06
	3.10E-07
	6.00E-08
	6.60E-10
	2.10E-11
	2.20E-10
	2.70E-06

	Thymus
	7.10E-10
	7.90E-11
	1.80E-09
	6.30E-09
	1.00E-09
	4.40E-09
	1.20E-10
	1.10E-10
	3.80E-11
	1.70E-09
	3.60E-11
	5.60E-10
	2.70E-06

	Uterus
	1.60E-10
	3.40E-11
	1.80E-09
	7.30E-09
	1.20E-09
	4.90E-09
	8.80E-11
	4.00E-11
	4.00E-11
	3.50E-10
	3.00E-11
	1.60E-10
	2.70E-06



Dose conversion factor for inhalation of radionuclides in the cloud for the 20-years-old age group (cont.)
	DCC_inh_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	1.30E-10
	3.10E-09
	1.60E-10
	6.90E-10
	3.40E-11
	1.50E-10
	8.10E-10
	7.30E-10
	2.90E-10

	Breast
	3.50E-10
	2.90E-09
	4.60E-11
	2.80E-10
	1.60E-11
	8.80E-11
	2.50E-10
	1.30E-09
	1.20E-09

	Oesophagus
	4.20E-10
	3.00E-09
	4.60E-11
	2.80E-10
	2.10E-11
	9.40E-11
	3.00E-10
	1.60E-09
	1.40E-09

	Stomach
	2.70E-10
	3.20E-09
	2.00E-10
	3.80E-10
	1.70E-10
	1.80E-10
	2.90E-10
	1.10E-09
	7.70E-10

	Small Intestine
	2.70E-10
	3.60E-09
	3.80E-10
	5.30E-10
	3.00E-10
	3.90E-10
	6.10E-10
	9.70E-10
	6.70E-10

	Upper large intestine
	6.70E-10
	8.70E-09
	2.20E-09
	2.60E-09
	8.50E-10
	2.20E-09
	2.10E-09
	1.00E-09
	1.10E-09

	Lower large intestine
	1.60E-09
	2.00E-08
	6.20E-09
	8.70E-09
	9.10E-10
	6.30E-09
	4.90E-09
	1.30E-09
	2.30E-09

	Colon
	1.10E-09
	1.40E-08
	3.90E-09
	5.20E-09
	8.80E-10
	4.00E-09
	3.30E-09
	1.10E-09
	1.60E-09

	Brain
	8.70E-11
	2.60E-09
	4.60E-11
	2.80E-10
	8.90E-12
	5.00E-11
	8.20E-11
	6.80E-10
	3.80E-10

	Skin
	1.20E-10
	2.60E-09
	4.60E-11
	2.80E-10
	9.00E-12
	5.30E-11
	1.00E-10
	6.30E-10
	3.90E-10

	Testes
	8.30E-11
	2.60E-09
	4.60E-11
	2.80E-10
	6.60E-12
	4.60E-11
	8.90E-11
	6.20E-10
	1.60E-10

	Bone surface
	2.00E-10
	2.80E-09
	1.40E-09
	1.60E-07
	3.50E-11
	2.70E-09
	3.00E-10
	1.40E-09
	1.30E-08

	Liver
	3.20E-10
	2.90E-09
	4.60E-11
	2.80E-10
	1.80E-11
	8.40E-11
	2.40E-10
	1.30E-09
	1.00E-09

	Extrat. airways
	3.40E-09
	7.50E-09
	2.40E-09
	8.80E-09
	1.90E-09
	3.50E-09
	7.90E-09
	3.10E-09
	5.90E-09

	Lungs
	1.80E-08
	2.00E-07
	4.50E-08
	2.10E-07
	1.40E-09
	4.80E-08
	1.00E-08
	5.10E-09
	3.10E-08

	Spleen
	2.80E-10
	2.80E-09
	4.60E-11
	2.80E-10
	1.80E-11
	7.70E-11
	2.10E-10
	1.30E-09
	9.30E-10

	Muscle
	2.00E-10
	2.70E-09
	4.60E-11
	2.80E-10
	1.70E-11
	6.80E-11
	1.90E-10
	9.80E-10
	6.90E-10

	Adrenals
	3.70E-10
	3.00E-09
	4.60E-11
	2.80E-10
	1.80E-11
	9.20E-11
	2.60E-10
	1.60E-09
	1.50E-09

	Kidney
	1.80E-10
	2.70E-09
	4.60E-11
	2.80E-10
	1.60E-11
	7.60E-10
	1.80E-10
	1.00E-09
	6.90E-10

	Ovaries
	2.10E-10
	2.70E-09
	4.60E-11
	2.80E-10
	4.90E-11
	7.00E-11
	4.50E-10
	9.80E-10
	6.10E-10

	Pancreas
	3.00E-10
	2.90E-09
	4.60E-11
	2.80E-10
	2.10E-11
	7.70E-11
	2.20E-10
	1.30E-09
	1.00E-09

	Red bone marrow
	2.50E-10
	2.80E-09
	1.10E-09
	7.00E-08
	3.90E-11
	1.20E-09
	2.40E-10
	1.30E-09
	2.40E-09

	Thyroid
	1.90E-10
	2.70E-09
	4.60E-11
	2.80E-10
	1.20E-11
	1.00E-09
	7.50E-09
	1.00E-09
	6.40E-10

	Thymus
	4.20E-10
	3.00E-09
	4.60E-11
	2.80E-10
	2.10E-11
	9.40E-11
	3.00E-10
	1.60E-09
	1.40E-09

	Uterus
	1.40E-10
	2.70E-09
	4.60E-11
	2.80E-10
	2.80E-11
	5.50E-11
	2.40E-10
	8.80E-10
	3.90E-10




Effective dose conversion factor for inhalation of radionuclides in the cloud
	DCC_inh_cloud
	Age groups

	Radionuclides
	1
	5
	10
	15
	20

	Ba-140
	2.00E-08
	1.10E-08
	7.60E-09
	6.20E-09
	5.10E-09

	Ce-141
	1.10E-08
	6.30E-09
	4.60E-09
	4.10E-09
	3.20E-09

	Ce-144
	1.60E-07
	8.80E-08
	5.50E-08
	4.10E-08
	3.60E-08

	Cs-134
	7.30E-09
	5.20E-09
	5.30E-09
	6.30E-09
	6.60E-09

	Cs-136
	5.20E-09
	2.90E-09
	2.00E-09
	1.40E-09
	1.20E-09

	Cs-137
	5.40E-09
	3.60E-09
	3.70E-09
	4.40E-09
	4.60E-09

	I-129
	1.50E-07
	1.20E-07
	1.30E-07
	9.90E-08
	7.40E-08

	I-131
	1.30E-07
	7.40E-08
	3.70E-08
	2.40E-08
	1.50E-08

	I-133
	3.20E-08
	1.70E-08
	7.60E-09
	4.90E-09
	3.10E-09

	Mn-54
	6.20E-09
	3.80E-09
	2.40E-09
	1.90E-09
	1.50E-09

	Mo-99
	4.40E-09
	2.20E-09
	1.50E-09
	1.10E-09
	8.90E-10

	Nb-95
	5.20E-09
	3.10E-09
	2.20E-09
	1.90E-09
	1.50E-09

	Pu-239
	7.70E-05
	6.00E-05
	4.80E-05
	4.70E-05
	5.00E-05

	Ru-103
	8.40E-09
	5.00E-09
	3.50E-09
	3.00E-09
	2.40E-09

	Ru-106
	1.10E-07
	6.40E-08
	4.10E-08
	3.10E-08
	2.80E-08

	Sr-89
	2.40E-08
	1.30E-08
	9.10E-09
	7.30E-09
	6.10E-09

	Sr-90
	1.10E-07
	6.50E-08
	5.10E-08
	5.00E-08
	3.60E-08

	Sr-91
	2.20E-09
	1.10E-09
	6.90E-10
	4.40E-10
	3.70E-10

	Te-129m
	2.60E-08
	1.40E-08
	9.80E-09
	8.00E-09
	6.60E-09

	Te-132/I-132
	1.50E-08
	7.40E-09
	4.40E-09
	2.90E-09
	2.20E-09

	Zn-65
	6.50E-09
	3.70E-09
	2.40E-09
	1.90E-09
	1.60E-09

	Zr-95
	1.60E-08
	9.70E-09
	6.80E-09
	5.90E-09
	4.80E-09





Dose conversion factor for external exposure to radionuclides in the cloud for the 1-year-old age group
	DCC_ext_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	3.20E-11
	1.30E-11
	3.38E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.80E-12
	7.20E-11
	1.12E-10
	1.69E-10
	2.92E-11
	1.51E-10
	1.51E-14

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	3.49E-11
	1.30E-11
	3.38E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.80E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	1.30E-14

	Stomach
	3.31E-11
	1.30E-11
	3.38E-12
	2.99E-10
	4.32E-10
	1.19E-10
	2.20E-12
	7.20E-11
	1.12E-10
	1.58E-10
	2.92E-11
	1.51E-10
	2.09E-14

	Small Intestine
	3.38E-11
	1.30E-11
	3.31E-12
	2.99E-10
	4.32E-10
	1.19E-10
	2.02E-12
	7.20E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.51E-10
	1.69E-14

	Upper large intestine
	3.31E-11
	1.30E-11
	3.20E-12
	2.99E-10
	4.32E-10
	1.19E-10
	2.02E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.81E-11
	1.51E-10
	1.40E-14

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	3.31E-11
	1.30E-11
	3.20E-12
	2.99E-10
	4.32E-10
	1.19E-10
	2.02E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.81E-11
	1.51E-10
	1.40E-14

	Brain
	3.96E-11
	1.40E-11
	3.60E-12
	3.49E-10
	4.68E-10
	1.30E-10
	2.30E-12
	8.28E-11
	1.30E-10
	1.91E-10
	3.31E-11
	1.69E-10
	1.58E-14

	Skin
	3.96E-11
	1.40E-11
	3.60E-12
	3.49E-10
	5.04E-10
	1.30E-10
	3.38E-12
	8.28E-11
	1.30E-10
	1.91E-10
	3.31E-11
	1.69E-10
	8.64E-14

	Testes
	3.49E-11
	1.30E-11
	3.49E-12
	2.99E-10
	4.32E-10
	1.19E-10
	2.48E-12
	7.20E-11
	1.19E-10
	1.58E-10
	2.81E-11
	1.51E-10
	3.96E-14

	Bone surface
	5.76E-11
	3.96E-11
	1.19E-11
	4.32E-10
	5.76E-10
	1.69E-10
	1.19E-11
	1.19E-10
	1.69E-10
	2.20E-10
	4.32E-11
	2.02E-10
	7.92E-14

	Liver
	3.49E-11
	1.30E-11
	3.38E-12
	3.10E-10
	4.32E-10
	1.19E-10
	1.91E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	1.51E-14

	Extrat. airways
	3.49E-11
	1.30E-11
	3.38E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.80E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	1.30E-14

	Lungs
	3.49E-11
	1.30E-11
	3.38E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.80E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	1.30E-14

	Spleen
	3.60E-11
	1.40E-11
	3.49E-12
	3.38E-10
	4.68E-10
	1.30E-10
	2.20E-12
	7.92E-11
	1.30E-10
	1.80E-10
	3.20E-11
	1.69E-10
	1.80E-14

	Muscle
	5.76E-11
	3.96E-11
	1.19E-11
	4.32E-10
	5.76E-10
	1.69E-10
	1.19E-11
	1.19E-10
	1.69E-10
	2.20E-10
	4.32E-11
	2.02E-10
	7.92E-14

	Adrenals
	3.60E-11
	1.30E-11
	3.20E-12
	3.31E-10
	4.68E-10
	1.30E-10
	1.58E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	1.30E-14

	Kidney
	3.31E-11
	1.30E-11
	3.31E-12
	2.99E-10
	4.32E-10
	1.19E-10
	2.02E-12
	7.20E-11
	1.19E-10
	1.58E-10
	2.81E-11
	1.51E-10
	1.40E-14

	Ovaries
	3.96E-11
	1.40E-11
	3.38E-12
	3.38E-10
	4.68E-10
	1.30E-10
	1.51E-12
	8.64E-11
	1.40E-10
	1.80E-10
	3.10E-11
	1.58E-10
	1.19E-14

	Pancreas
	3.49E-11
	1.30E-11
	3.38E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.58E-12
	7.56E-11
	1.19E-10
	1.80E-10
	2.99E-11
	1.58E-10
	1.12E-14

	Red bone marrow
	3.49E-11
	1.19E-11
	2.92E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.30E-12
	7.56E-11
	1.19E-10
	1.80E-10
	2.99E-11
	1.58E-10
	1.30E-14

	Thyroid
	3.31E-11
	1.30E-11
	3.31E-12
	3.20E-10
	4.32E-10
	1.19E-10
	1.40E-12
	7.20E-11
	1.12E-10
	1.69E-10
	2.99E-11
	1.58E-10
	1.30E-14

	Thymus
	3.20E-11
	1.30E-11
	3.31E-12
	2.92E-10
	3.96E-10
	1.12E-10
	2.20E-12
	6.84E-11
	1.12E-10
	1.51E-10
	2.70E-11
	1.40E-10
	1.58E-14

	Uterus
	3.31E-11
	1.30E-11
	3.10E-12
	2.99E-10
	4.32E-10
	1.12E-10
	1.51E-12
	7.20E-11
	1.12E-10
	1.58E-10
	2.81E-11
	1.51E-10
	1.12E-14



Dose conversion factor for external exposure to radionuclides in the cloud for the 1-year-old age group (cont)
	DCC_ext_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	8.28E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	4.68E-10
	1.19E-10
	1.51E-10

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Stomach
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Small Intestine
	9.00E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Upper large intestine
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Brain
	1.01E-10
	4.68E-11
	1.91E-14
	0
	1.51E-10
	7.20E-12
	5.40E-10
	1.30E-10
	1.58E-10

	Skin
	1.01E-10
	4.68E-11
	2.02E-14
	0
	1.58E-10
	7.92E-12
	5.40E-10
	1.40E-10
	1.69E-10

	Testes
	9.36E-11
	3.96E-11
	1.69E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Bone surface
	1.40E-10
	5.76E-11
	2.20E-14
	0
	1.80E-10
	1.12E-11
	6.84E-10
	1.51E-10
	2.02E-10

	Liver
	9.00E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Extrat. airways
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Lungs
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Spleen
	1.01E-10
	4.32E-11
	1.91E-14
	0
	1.51E-10
	7.20E-12
	5.40E-10
	1.30E-10
	1.58E-10

	Muscle
	1.40E-10
	5.76E-11
	2.20E-14
	0
	1.80E-10
	1.12E-11
	6.84E-10
	1.51E-10
	2.02E-10

	Adrenals
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.40E-10
	6.84E-12
	5.04E-10
	1.19E-10
	1.58E-10

	Kidney
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Ovaries
	1.12E-10
	4.68E-11
	1.80E-14
	0
	1.51E-10
	6.84E-12
	5.40E-10
	1.30E-10
	1.58E-10

	Pancreas
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.51E-10
	6.48E-12
	5.04E-10
	1.30E-10
	1.51E-10

	Red bone marrow
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.51E-10
	6.48E-12
	5.04E-10
	1.30E-10
	1.51E-10

	Thyroid
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Thymus
	8.64E-11
	3.60E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.32E-10
	1.12E-10
	1.40E-10

	Uterus
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10



Dose conversion factor for external exposure to radionuclides in the cloud for the 5-years-old age group
	DCC_ext_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	2.81E-11
	1.01E-11
	2.48E-12
	2.59E-10
	3.60E-10
	1.01E-10
	1.12E-12
	6.12E-11
	1.01E-10
	1.40E-10
	2.41E-11
	1.30E-10
	1.01E-14

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	3.31E-11
	1.12E-11
	2.92E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.20E-11
	1.51E-10
	9.72E-15

	Stomach
	2.99E-11
	1.12E-11
	2.81E-12
	2.70E-10
	3.96E-10
	1.01E-10
	1.51E-12
	6.48E-11
	1.01E-10
	1.51E-10
	2.48E-11
	1.30E-10
	1.30E-14

	Small Intestine
	2.92E-11
	1.12E-11
	2.70E-12
	2.59E-10
	3.60E-10
	1.01E-10
	1.19E-12
	6.12E-11
	1.01E-10
	1.40E-10
	2.48E-11
	1.30E-10
	1.01E-14

	Upper large intestine
	2.81E-11
	1.12E-11
	2.59E-12
	2.59E-10
	3.60E-10
	1.01E-10
	9.36E-13
	6.12E-11
	1.01E-10
	1.40E-10
	2.48E-11
	1.30E-10
	8.64E-15

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	2.81E-11
	1.12E-11
	2.59E-12
	2.59E-10
	3.60E-10
	1.01E-10
	9.36E-13
	6.12E-11
	1.01E-10
	1.40E-10
	2.48E-11
	1.30E-10
	8.64E-15

	Brain
	3.49E-11
	1.30E-10
	3.10E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.19E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	9.72E-15

	Skin
	3.60E-11
	1.30E-11
	3.38E-12
	3.20E-10
	4.68E-10
	1.19E-10
	3.10E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	7.56E-14

	Testes
	3.38E-11
	1.12E-11
	2.92E-12
	3.10E-10
	4.68E-10
	1.19E-10
	2.09E-12
	7.20E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.58E-10
	3.20E-14

	Bone surface
	5.04E-11
	3.38E-11
	9.72E-12
	3.96E-10
	5.40E-10
	1.51E-10
	7.92E-12
	1.12E-10
	1.51E-10
	2.02E-10
	2.99E-11
	1.91E-10
	5.04E-14

	Liver
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	1.12E-12
	6.48E-11
	1.01E-10
	1.51E-10
	2.81E-11
	1.30E-10
	9.72E-15

	Extrat. airways
	3.31E-11
	1.12E-11
	2.92E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.20E-11
	1.51E-10
	9.72E-15

	Lungs
	3.31E-11
	1.12E-11
	2.92E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.20E-11
	1.51E-10
	9.72E-15

	Spleen
	2.92E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.60E-10
	1.01E-10
	1.01E-12
	6.12E-11
	1.01E-10
	1.51E-10
	2.48E-11
	1.30E-10
	9.00E-15

	Muscle
	5.04E-11
	3.38E-11
	9.72E-12
	3.96E-10
	5.40E-10
	1.51E-10
	7.92E-12
	1.12E-10
	1.51E-10
	2.02E-10
	2.99E-11
	1.91E-10
	5.04E-14

	Adrenals
	2.59E-11
	9.00E-12
	2.30E-12
	2.41E-10
	3.20E-10
	9.00E-11
	4.68E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.48E-15

	Kidney
	2.81E-11
	1.01E-11
	2.59E-12
	2.59E-10
	3.60E-10
	1.01E-10
	9.00E-13
	6.12E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	8.28E-15

	Ovaries
	2.81E-11
	1.01E-11
	2.41E-12
	2.41E-10
	3.31E-10
	9.00E-11
	6.12E-13
	5.76E-11
	9.36E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.84E-15

	Pancreas
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	1.01E-10
	5.76E-13
	5.76E-11
	9.36E-11
	1.40E-10
	2.41E-11
	1.30E-10
	6.84E-15

	Red bone marrow
	3.10E-11
	1.01E-10
	2.41E-12
	2.92E-10
	3.96E-10
	1.12E-10
	7.56E-13
	6.48E-11
	1.12E-10
	1.58E-10
	3.96E-11
	1.40E-10
	9.36E-15

	Thyroid
	3.60E-11
	1.19E-11
	3.10E-12
	3.38E-10
	4.68E-10
	1.30E-10
	1.40E-12
	7.56E-11
	1.30E-10
	1.80E-10
	3.20E-11
	1.69E-10
	1.51E-14

	Thymus
	3.31E-11
	1.19E-11
	2.99E-12
	3.10E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.58E-10
	9.72E-15

	Uterus
	2.81E-11
	9.72E-12
	2.30E-12
	2.59E-10
	3.60E-10
	1.01E-10
	5.76E-13
	5.76E-11
	1.01E-10
	1.40E-10
	2.41E-11
	1.30E-10
	7.20E-15






Dose conversion factor for external exposure to radionuclides in the cloud for the 5-years-old age group (cont)
	DCC_ext_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	7.56E-11
	3.38E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.01E-10
	1.19E-10

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Stomach
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Small Intestine
	7.56E-11
	3.38E-11
	1.40E-14
	0
	1.19E-10
	5.40E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Upper large intestine
	7.56E-11
	3.38E-11
	1.40E-14
	0
	1.19E-10
	5.40E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	7.56E-11
	3.38E-11
	1.40E-14
	0
	1.19E-10
	5.40E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Brain
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Skin
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.40E-10
	7.20E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Testes
	9.00E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.30E-10
	1.51E-10

	Bone surface
	1.19E-10
	5.04E-11
	2.02E-14
	0
	1.58E-10
	9.36E-12
	6.12E-10
	1.30E-10
	1.80E-10

	Liver
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.01E-10
	1.30E-10

	Extrat. airways
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Lungs
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Spleen
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.01E-10
	1.30E-10

	Muscle
	1.19E-10
	5.04E-11
	2.02E-14
	0
	1.58E-10
	9.36E-12
	6.12E-10
	1.30E-10
	1.80E-10

	Adrenals
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.01E-10
	4.68E-12
	3.60E-10
	8.64E-11
	1.12E-10

	Kidney
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.19E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Ovaries
	7.56E-11
	3.20E-11
	1.30E-14
	0
	1.12E-10
	4.68E-12
	3.96E-10
	9.36E-11
	1.12E-10

	Pancreas
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Red bone marrow
	8.28E-11
	3.60E-11
	1.58E-14
	0
	1.30E-10
	5.76E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Thyroid
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.51E-10
	6.84E-12
	5.40E-10
	1.19E-10
	1.58E-10

	Thymus
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Uterus
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.19E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.30E-10



Dose conversion factor for external exposure to radionuclides in the cloud for the 10-years-old age group
	DCC_ext_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	2.81E-11
	1.01E-11
	2.48E-12
	2.59E-10
	3.60E-10
	1.01E-10
	1.12E-12
	6.12E-11
	1.01E-10
	1.40E-10
	2.41E-11
	1.30E-10
	1.01E-14

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	3.31E-11
	1.12E-11
	2.92E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.20E-11
	1.51E-10
	9.72E-15

	Stomach
	2.99E-11
	1.12E-11
	2.81E-12
	2.70E-10
	3.96E-10
	1.01E-10
	1.51E-12
	6.48E-11
	1.01E-10
	1.51E-10
	2.48E-11
	1.30E-10
	1.30E-14

	Small Intestine
	2.92E-11
	1.12E-11
	2.70E-12
	2.59E-10
	3.60E-10
	1.01E-10
	1.19E-12
	6.12E-11
	1.01E-10
	1.40E-10
	2.48E-11
	1.30E-10
	1.01E-14

	Upper large intestine
	2.81E-11
	1.12E-11
	2.59E-12
	2.59E-10
	3.60E-10
	1.01E-10
	9.36E-13
	6.12E-11
	1.01E-10
	1.40E-10
	2.48E-11
	1.30E-10
	8.64E-15

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	2.81E-11
	1.12E-11
	2.59E-12
	2.59E-10
	3.60E-10
	1.01E-10
	9.36E-13
	6.12E-11
	1.01E-10
	1.40E-10
	2.48E-11
	1.30E-10
	8.64E-15

	Brain
	3.49E-11
	1.30E-10
	3.10E-12
	3.20E-10
	4.68E-10
	1.19E-10
	1.19E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	9.72E-15

	Skin
	3.60E-11
	1.30E-11
	3.38E-12
	3.20E-10
	4.68E-10
	1.19E-10
	3.10E-12
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	7.56E-14

	Testes
	3.38E-11
	1.12E-11
	2.92E-12
	3.10E-10
	4.68E-10
	1.19E-10
	2.09E-12
	7.20E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.58E-10
	3.20E-14

	Bone surface
	5.04E-11
	3.38E-11
	9.72E-12
	3.96E-10
	5.40E-10
	1.51E-10
	7.92E-12
	1.12E-10
	1.51E-10
	2.02E-10
	2.99E-11
	1.91E-10
	5.04E-14

	Liver
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	1.12E-12
	6.48E-11
	1.01E-10
	1.51E-10
	2.81E-11
	1.30E-10
	9.72E-15

	Extrat. airways
	3.31E-11
	1.12E-11
	2.92E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.20E-11
	1.51E-10
	9.72E-15

	Lungs
	3.31E-11
	1.12E-11
	2.92E-12
	2.99E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.20E-11
	1.51E-10
	9.72E-15

	Spleen
	2.92E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.60E-10
	1.01E-10
	1.01E-12
	6.12E-11
	1.01E-10
	1.51E-10
	2.48E-11
	1.30E-10
	9.00E-15

	Muscle
	5.04E-11
	3.38E-11
	9.72E-12
	3.96E-10
	5.40E-10
	1.51E-10
	7.92E-12
	1.12E-10
	1.51E-10
	2.02E-10
	2.99E-11
	1.91E-10
	5.04E-14

	Adrenals
	2.59E-11
	9.00E-12
	2.30E-12
	2.41E-10
	3.20E-10
	9.00E-11
	4.68E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.48E-15

	Kidney
	2.81E-11
	1.01E-11
	2.59E-12
	2.59E-10
	3.60E-10
	1.01E-10
	9.00E-13
	6.12E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	8.28E-15

	Ovaries
	2.81E-11
	1.01E-11
	2.41E-12
	2.41E-10
	3.31E-10
	9.00E-11
	6.12E-13
	5.76E-11
	9.36E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.84E-15

	Pancreas
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	1.01E-10
	5.76E-13
	5.76E-11
	9.36E-11
	1.40E-10
	2.41E-11
	1.30E-10
	6.84E-15

	Red bone marrow
	3.10E-11
	1.01E-10
	2.41E-12
	2.92E-10
	3.96E-10
	1.12E-10
	7.56E-13
	6.48E-11
	1.12E-10
	1.58E-10
	3.96E-11
	1.40E-10
	9.36E-15

	Thyroid
	3.60E-11
	1.19E-11
	3.10E-12
	3.38E-10
	4.68E-10
	1.30E-10
	1.40E-12
	7.56E-11
	1.30E-10
	1.80E-10
	3.20E-11
	1.69E-10
	1.51E-14

	Thymus
	3.31E-11
	1.19E-11
	2.99E-12
	3.10E-10
	4.32E-10
	1.19E-10
	1.12E-12
	6.84E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.58E-10
	9.72E-15

	Uterus
	2.81E-11
	9.72E-12
	2.30E-12
	2.59E-10
	3.60E-10
	1.01E-10
	5.76E-13
	5.76E-11
	1.01E-10
	1.40E-10
	2.41E-11
	1.30E-10
	7.20E-15



Dose conversion factor for external exposure to radionuclides in the cloud for the 10-years-old age group (cont)
	DCC_ext_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	7.56E-11
	3.38E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.01E-10
	1.19E-10

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Stomach
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Small Intestine
	7.56E-11
	3.38E-11
	1.40E-14
	0
	1.19E-10
	5.40E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Upper large intestine
	7.56E-11
	3.38E-11
	1.40E-14
	0
	1.19E-10
	5.40E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	7.56E-11
	3.38E-11
	1.40E-14
	0
	1.19E-10
	5.40E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Brain
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Skin
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.40E-10
	7.20E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Testes
	9.00E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.30E-10
	1.51E-10

	Bone surface
	1.19E-10
	5.04E-11
	2.02E-14
	0
	1.58E-10
	9.36E-12
	6.12E-10
	1.30E-10
	1.80E-10

	Liver
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.01E-10
	1.30E-10

	Extrat. airways
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Lungs
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.12E-12
	4.68E-10
	1.19E-10
	1.40E-10

	Spleen
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.01E-10
	1.30E-10

	Muscle
	1.19E-10
	5.04E-11
	2.02E-14
	0
	1.58E-10
	9.36E-12
	6.12E-10
	1.30E-10
	1.80E-10

	Adrenals
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.01E-10
	4.68E-12
	3.60E-10
	8.64E-11
	1.12E-10

	Kidney
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.19E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Ovaries
	7.56E-11
	3.20E-11
	1.30E-14
	0
	1.12E-10
	4.68E-12
	3.96E-10
	9.36E-11
	1.12E-10

	Pancreas
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Red bone marrow
	8.28E-11
	3.60E-11
	1.58E-14
	0
	1.30E-10
	5.76E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Thyroid
	9.36E-11
	4.32E-11
	1.80E-14
	0
	1.51E-10
	6.84E-12
	5.40E-10
	1.19E-10
	1.58E-10

	Thymus
	8.64E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Uterus
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.19E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.30E-10



Dose conversion factor for external exposure to radionuclides in the cloud for the 15-years-old age group
	DCC_ext_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	2.59E-11
	9.00E-12
	2.20E-12
	2.41E-10
	3.38E-10
	9.36E-11
	7.56E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	7.20E-15

	Breast
	3.31E-11
	1.30E-11
	3.31E-12
	2.99E-10
	3.96E-10
	1.12E-10
	2.59E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.81E-11
	1.51E-10
	3.10E-14

	Oesophagus
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	9.72E-13
	6.48E-11
	1.01E-10
	1.51E-10
	2.59E-11
	1.40E-10
	8.64E-15

	Stomach
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	9.36E-11
	8.28E-13
	5.76E-11
	9.36E-11
	1.40E-10
	2.30E-11
	1.19E-10
	7.92E-15

	Small Intestine
	2.41E-11
	8.64E-12
	2.02E-12
	2.20E-10
	3.20E-10
	8.64E-11
	4.32E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Upper large intestine
	2.41E-11
	8.28E-12
	2.02E-12
	2.20E-10
	3.20E-10
	8.64E-11
	3.96E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Lower large intestine
	2.48E-11
	8.64E-12
	2.09E-12
	2.30E-10
	3.31E-10
	9.00E-11
	5.04E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.12E-15

	Colon
	2.41E-11
	8.28E-12
	2.02E-12
	2.20E-10
	3.20E-10
	8.64E-11
	3.96E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Brain
	3.49E-11
	1.30E-11
	3.10E-12
	3.20E-10
	4.68E-10
	1.19E-10
	9.00E-13
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	9.00E-15

	Skin
	3.38E-11
	1.30E-11
	3.38E-12
	3.10E-10
	4.32E-10
	1.19E-10
	3.20E-12
	7.20E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.51E-10
	8.28E-14

	Testes
	2.81E-11
	1.12E-11
	2.59E-12
	2.48E-10
	3.60E-10
	9.36E-11
	1.58E-12
	5.76E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	1.91E-14

	Bone surface
	3.49E-11
	1.91E-11
	5.04E-12
	2.92E-10
	3.96E-10
	1.12E-10
	2.81E-12
	7.56E-11
	1.12E-10
	1.51E-10
	2.92E-11
	1.40E-10
	2.09E-14

	Liver
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	9.36E-11
	7.56E-13
	5.76E-11
	9.36E-11
	1.40E-10
	2.30E-11
	1.19E-10
	7.56E-15

	Extrat. airways
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	9.72E-13
	6.48E-11
	1.01E-10
	1.51E-10
	2.59E-11
	1.40E-10
	8.64E-15

	Lungs
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	9.72E-13
	6.48E-11
	1.01E-10
	1.51E-10
	2.59E-11
	1.40E-10
	8.64E-15

	Spleen
	2.81E-11
	1.01E-11
	2.41E-12
	2.59E-10
	3.60E-10
	9.72E-11
	7.56E-13
	5.76E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	7.56E-15

	Muscle
	3.49E-11
	1.91E-11
	5.04E-12
	2.92E-10
	3.96E-10
	1.12E-10
	2.81E-12
	7.56E-11
	1.12E-10
	1.51E-10
	2.92E-11
	1.40E-10
	2.09E-14

	Adrenals
	2.48E-11
	9.00E-12
	2.09E-12
	2.41E-10
	3.38E-10
	9.00E-11
	5.40E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.48E-15

	Kidney
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	9.36E-11
	1.01E-12
	5.76E-11
	9.36E-11
	1.40E-10
	2.30E-11
	1.19E-10
	9.00E-15

	Ovaries
	2.20E-11
	8.28E-12
	2.02E-12
	2.09E-10
	2.99E-10
	8.28E-11
	2.81E-13
	4.68E-11
	7.92E-11
	1.19E-10
	2.02E-11
	1.12E-10
	5.04E-15

	Pancreas
	2.41E-11
	8.64E-12
	2.02E-12
	2.30E-10
	3.20E-10
	8.64E-11
	3.38E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Red bone marrow
	2.81E-11
	9.36E-12
	2.20E-12
	2.48E-10
	3.60E-10
	9.72E-11
	5.40E-13
	5.76E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	7.92E-15

	Thyroid
	3.49E-11
	1.19E-11
	3.10E-12
	3.10E-10
	4.32E-10
	1.19E-10
	1.51E-12
	7.56E-11
	1.19E-10
	1.58E-10
	2.92E-11
	1.51E-10
	1.40E-14

	Thymus
	2.59E-11
	1.01E-11
	2.59E-12
	2.30E-10
	3.20E-10
	9.00E-11
	1.19E-12
	5.76E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	9.36E-15

	Uterus
	2.41E-11
	7.92E-12
	1.91E-12
	2.20E-10
	3.10E-10
	8.64E-11
	2.70E-13
	5.04E-11
	8.28E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.40E-15



Dose conversion factor for external exposure to radionuclides in the cloud for the 15-years-old age group (cont)
	DCC_ext_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	6.84E-11
	3.10E-11
	1.40E-14
	0
	1.12E-10
	4.68E-12
	3.96E-10
	9.36E-11
	1.19E-10

	Breast
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Oesophagus
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Stomach
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	
3.96E-10
	9.72E-11
	1.19E-10

	Small Intestine
	6.48E-11
	2.92E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	8.64E-11
	1.12E-10

	Upper large intestine
	6.48E-11
	2.92E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	9.00E-11
	1.12E-10

	Lower large intestine
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.12E-10
	4.68E-12
	3.60E-10
	9.36E-11
	1.12E-10

	Colon
	6.48E-11
	2.92E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	9.00E-11
	1.12E-10

	Brain
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Skin
	9.00E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.84E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Testes
	7.20E-11
	3.31E-11
	1.40E-14
	0
	1.19E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Bone surface
	9.00E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Liver
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Extrat. airways
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Lungs
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Spleen
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Muscle
	9.00E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Adrenals
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.12E-10
	4.68E-12
	3.96E-10
	9.36E-11
	1.12E-10

	Kidney
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Ovaries
	5.76E-11
	2.70E-11
	1.19E-14
	0
	9.36E-11
	3.96E-12
	3.35E-10
	8.28E-11
	1.01E-10

	Pancreas
	6.48E-11
	2.92E-11
	1.30E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	9.00E-11
	1.12E-10

	Red bone marrow
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Thyroid
	9.36E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Thymus
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.01E-10
	4.68E-12
	3.60E-10
	8.64E-11
	1.12E-10

	Uterus
	6.48E-11
	2.81E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.46E-10
	8.64E-11
	1.12E-10



Dose conversion factor for external exposure to radionuclides in the cloud for the 20-years-old age group
	DCC_ext_cloud
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	2.59E-11
	9.00E-12
	2.20E-12
	2.41E-10
	3.38E-10
	9.36E-11
	7.56E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	7.20E-15

	Breast
	3.31E-11
	1.30E-11
	3.31E-12
	2.99E-10
	3.96E-10
	1.12E-10
	2.59E-12
	6.84E-11
	1.12E-10
	1.58E-10
	2.81E-11
	1.51E-10
	3.10E-14

	Oesophagus
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	9.72E-13
	6.48E-11
	1.01E-10
	1.51E-10
	2.59E-11
	1.40E-10
	8.64E-15

	Stomach
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	9.36E-11
	8.28E-13
	5.76E-11
	9.36E-11
	1.40E-10
	2.30E-11
	1.19E-10
	7.92E-15

	Small Intestine
	2.41E-11
	8.64E-12
	2.02E-12
	2.20E-10
	3.20E-10
	8.64E-11
	4.32E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Upper large intestine
	2.41E-11
	8.28E-12
	2.02E-12
	2.20E-10
	3.20E-10
	8.64E-11
	3.96E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Lower large intestine
	2.48E-11
	8.64E-12
	2.09E-12
	2.30E-10
	3.31E-10
	9.00E-11
	5.04E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.12E-15

	Colon
	2.41E-11
	8.28E-12
	2.02E-12
	2.20E-10
	3.20E-10
	8.64E-11
	3.96E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Brain
	3.49E-11
	1.30E-11
	3.10E-12
	3.20E-10
	4.68E-10
	1.19E-10
	9.00E-13
	7.56E-11
	1.19E-10
	1.69E-10
	2.99E-11
	1.58E-10
	9.00E-15

	Skin
	3.38E-11
	1.30E-11
	3.38E-12
	3.10E-10
	4.32E-10
	1.19E-10
	3.20E-12
	7.20E-11
	1.19E-10
	1.69E-10
	2.92E-11
	1.51E-10
	8.28E-14

	Testes
	2.81E-11
	1.12E-11
	2.59E-12
	2.48E-10
	3.60E-10
	9.36E-11
	1.58E-12
	5.76E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	1.91E-14

	Bone surface
	3.49E-11
	1.91E-11
	5.04E-12
	2.92E-10
	3.96E-10
	1.12E-10
	2.81E-12
	7.56E-11
	1.12E-10
	1.51E-10
	2.92E-11
	1.40E-10
	2.09E-14

	Liver
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	9.36E-11
	7.56E-13
	5.76E-11
	9.36E-11
	1.40E-10
	2.30E-11
	1.19E-10
	7.56E-15

	Extrat. airways
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	9.72E-13
	6.48E-11
	1.01E-10
	1.51E-10
	2.59E-11
	1.40E-10
	8.64E-15

	Lungs
	2.99E-11
	1.12E-11
	2.70E-12
	2.70E-10
	3.96E-10
	1.01E-10
	9.72E-13
	6.48E-11
	1.01E-10
	1.51E-10
	2.59E-11
	1.40E-10
	8.64E-15

	Spleen
	2.81E-11
	1.01E-11
	2.41E-12
	2.59E-10
	3.60E-10
	9.72E-11
	7.56E-13
	5.76E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	7.56E-15

	Muscle
	3.49E-11
	1.91E-11
	5.04E-12
	2.92E-10
	3.96E-10
	1.12E-10
	2.81E-12
	7.56E-11
	1.12E-10
	1.51E-10
	2.92E-11
	1.40E-10
	2.09E-14

	Adrenals
	2.48E-11
	9.00E-12
	2.09E-12
	2.41E-10
	3.38E-10
	9.00E-11
	5.40E-13
	5.40E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	6.48E-15

	Kidney
	2.70E-11
	9.72E-12
	2.41E-12
	2.48E-10
	3.49E-10
	9.36E-11
	1.01E-12
	5.76E-11
	9.36E-11
	1.40E-10
	2.30E-11
	1.19E-10
	9.00E-15

	Ovaries
	2.20E-11
	8.28E-12
	2.02E-12
	2.09E-10
	2.99E-10
	8.28E-11
	2.81E-13
	4.68E-11
	7.92E-11
	1.19E-10
	2.02E-11
	1.12E-10
	5.04E-15

	Pancreas
	2.41E-11
	8.64E-12
	2.02E-12
	2.30E-10
	3.20E-10
	8.64E-11
	3.38E-13
	5.04E-11
	8.64E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.76E-15

	Red bone marrow
	2.81E-11
	9.36E-12
	2.20E-12
	2.48E-10
	3.60E-10
	9.72E-11
	5.40E-13
	5.76E-11
	9.72E-11
	1.40E-10
	2.41E-11
	1.30E-10
	7.92E-15

	Thyroid
	3.49E-11
	1.19E-11
	3.10E-12
	3.10E-10
	4.32E-10
	1.19E-10
	1.51E-12
	7.56E-11
	1.19E-10
	1.58E-10
	2.92E-11
	1.51E-10
	1.40E-14

	Thymus
	2.59E-11
	1.01E-11
	2.59E-12
	2.30E-10
	3.20E-10
	9.00E-11
	1.19E-12
	5.76E-11
	9.00E-11
	1.30E-10
	2.20E-11
	1.19E-10
	9.36E-15

	Uterus
	2.41E-11
	7.92E-12
	1.91E-12
	2.20E-10
	3.10E-10
	8.64E-11
	2.70E-13
	5.04E-11
	8.28E-11
	1.19E-10
	2.09E-11
	1.12E-10
	5.40E-15



Dose conversion factor for external exposure to radionuclides in the cloud for the 20-years-old age group (cont)
	DCC_ext_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	6.84E-11
	3.10E-11
	1.40E-14
	0
	1.12E-10
	4.68E-12
	3.96E-10
	9.36E-11
	1.19E-10

	Breast
	8.64E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Oesophagus
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Stomach
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Small Intestine
	6.48E-11
	2.92E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	8.64E-11
	1.12E-10

	Upper large intestine
	6.48E-11
	2.92E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	9.00E-11
	1.12E-10

	Lower large intestine
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.12E-10
	4.68E-12
	3.60E-10
	9.36E-11
	1.12E-10

	Colon
	6.48E-11
	2.92E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	9.00E-11
	1.12E-10

	Brain
	9.36E-11
	3.96E-11
	1.80E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Skin
	9.00E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.84E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Testes
	7.20E-11
	3.31E-11
	1.40E-14
	0
	1.19E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Bone surface
	9.00E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Liver
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Extrat. airways
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Lungs
	7.92E-11
	3.49E-11
	1.51E-14
	0
	1.19E-10
	5.40E-12
	4.32E-10
	1.12E-10
	1.30E-10

	Spleen
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Muscle
	9.00E-11
	3.96E-11
	1.58E-14
	0
	1.30E-10
	6.48E-12
	4.68E-10
	1.12E-10
	1.40E-10

	Adrenals
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.12E-10
	4.68E-12
	3.96E-10
	9.36E-11
	1.12E-10

	Kidney
	7.20E-11
	3.20E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	9.72E-11
	1.19E-10

	Ovaries
	5.76E-11
	2.70E-11
	1.19E-14
	0
	9.36E-11
	3.96E-12
	3.35E-10
	8.28E-11
	1.01E-10

	Pancreas
	6.48E-11
	2.92E-11
	1.30E-14
	0
	1.01E-10
	4.32E-12
	3.56E-10
	9.00E-11
	1.12E-10

	Red bone marrow
	7.56E-11
	3.31E-11
	1.40E-14
	0
	1.12E-10
	5.04E-12
	3.96E-10
	1.01E-10
	1.19E-10

	Thyroid
	9.36E-11
	3.96E-11
	1.69E-14
	0
	1.40E-10
	6.48E-12
	5.04E-10
	1.19E-10
	1.51E-10

	Thymus
	6.84E-11
	2.99E-11
	1.30E-14
	0
	1.01E-10
	4.68E-12
	3.60E-10
	8.64E-11
	1.12E-10

	Uterus
	6.48E-11
	2.81E-11
	1.19E-14
	0
	1.01E-10
	4.32E-12
	3.46E-10
	8.64E-11
	1.12E-10




Effective dose factor for external exposure from the cloud. 
	DCC_ext_cloud_eff
	Age groups

	Radionuclides
	1
	5
	10
	15
	20

	Ba-140
	3.60E-11
	3.20E-11
	3.20E-11
	2.81E-11
	2.81E-11

	Ce-141
	1.40E-11
	1.19E-10
	1.19E-10
	1.12E-11
	1.12E-11

	Ce-144
	3.60E-12
	2.99E-12
	2.99E-12
	2.59E-12
	2.59E-12

	Cs-134
	3.20E-10
	2.92E-10
	2.92E-10
	2.59E-10
	2.59E-10

	Cs-136
	4.68E-10
	3.96E-10
	3.96E-10
	3.60E-10
	3.60E-10

	Cs-137
	1.19E-10
	1.12E-10
	1.12E-10
	9.72E-11
	9.72E-11

	I-129
	2.20E-12
	1.40E-12
	1.40E-12
	1.19E-12
	1.19E-12

	I-131
	7.56E-11
	6.84E-11
	6.84E-11
	6.12E-11
	6.12E-11

	I-133
	1.19E-10
	1.12E-10
	1.12E-10
	9.72E-11
	9.72E-11

	Mn-54
	1.69E-10
	1.58E-10
	1.58E-10
	1.40E-10
	1.40E-10

	Mo-99
	2.99E-11
	2.70E-11
	2.70E-11
	2.41E-11
	2.41E-11

	Nb-95
	1.58E-10
	1.40E-10
	1.40E-10
	1.30E-10
	1.30E-10

	Pu-239
	2.02E-14
	1.30E-14
	1.30E-14
	1.30E-14
	1.30E-14

	Ru-103
	9.36E-11
	8.28E-11
	8.28E-11
	7.56E-11
	7.56E-11

	Ru-106
	4.32E-11
	3.60E-11
	3.60E-11
	3.31E-11
	3.31E-11

	Sr-89
	1.69E-14
	1.58E-14
	1.58E-14
	1.40E-14
	1.40E-14

	Sr-90
	0
	0
	0
	0
	0

	Sr-91
	1.40E-10
	1.30E-10
	1.30E-10
	1.19E-10
	1.19E-10

	Te-129m
	6.84E-12
	5.76E-12
	5.76E-12
	5.04E-12
	5.04E-12

	Te-132/I-132
	5.04E-10
	4.68E-10
	4.68E-10
	3.96E-10
	3.96E-10

	Zn-65
	1.19E-10
	1.12E-10
	1.12E-10
	1.01E-10
	1.01E-10

	Zr-95
	1.51E-10
	1.40E-10
	1.40E-10
	1.19E-10
	1.19E-10





Dose factor for external exposure from the ground for the 1-year-old age group
	DCC_ext_ground
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.70E-16
	6.40E-17
	1.60E-17
	1.50E-15
	2.00E-15
	5.80E-16
	9.70E-18
	3.60E-16
	5.60E-16
	8.10E-16
	1.40E-16
	7.20E-16
	5.60E-20

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	1.40E-16
	5.80E-17
	1.50E-17
	1.30E-15
	1.70E-15
	4.70E-16
	7.20E-18
	3.10E-16
	5.00E-16
	6.70E-16
	1.20E-16
	6.10E-16
	4.40E-20

	Stomach
	1.40E-16
	5.80E-17
	1.50E-17
	1.20E-15
	1.70E-15
	4.70E-16
	9.40E-18
	3.10E-16
	4.70E-16
	6.70E-16
	1.20E-16
	6.10E-16
	5.30E-20

	Small Intestine
	1.50E-16
	6.10E-17
	1.60E-17
	1.30E-15
	1.80E-15
	5.00E-16
	1.00E-17
	3.30E-16
	5.00E-16
	6.90E-16
	1.20E-16
	6.40E-16
	5.60E-20

	Upper large intestine
	1.40E-16
	6.10E-17
	1.60E-17
	1.20E-15
	1.70E-15
	4.70E-16
	9.40E-18
	3.10E-16
	4.70E-16
	6.40E-16
	1.20E-16
	6.10E-16
	5.30E-20

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	1.40E-16
	6.10E-17
	1.60E-17
	1.20E-15
	1.70E-15
	4.70E-16
	9.40E-18
	3.10E-16
	4.70E-16
	6.40E-16
	1.20E-16
	6.10E-16
	5.30E-20

	Brain
	1.40E-16
	5.30E-17
	1.40E-17
	1.20E-15
	1.70E-15
	4.70E-16
	5.80E-18
	3.10E-16
	4.70E-16
	6.40E-16
	1.10E-16
	6.10E-16
	3.90E-20

	Skin
	1.60E-16
	6.10E-17
	1.60E-17
	1.30E-15
	1.80E-15
	5.30E-16
	1.40E-17
	3.30E-16
	5.30E-16
	7.20E-16
	1.30E-16
	6.70E-16
	9.20E-20

	Testes
	1.60E-16
	6.40E-17
	1.70E-17
	1.40E-15
	1.90E-15
	5.30E-16
	1.50E-17
	3.30E-16
	5.30E-16
	7.50E-16
	1.30E-16
	6.70E-16
	9.70E-20

	Bone surface
	1.80E-16
	1.30E-16
	4.20E-17
	1.40E-15
	1.90E-15
	5.30E-16
	4.40E-17
	3.90E-16
	5.30E-16
	6.90E-16
	1.40E-16
	6.70E-16
	1.50E-19

	Liver
	1.40E-16
	5.80E-17
	1.50E-17
	1.20E-15
	1.70E-15
	4.70E-16
	8.10E-18
	3.10E-16
	4.70E-16
	6.70E-16
	1.20E-16
	6.10E-16
	4.70E-20

	Extrat. airways
	1.40E-16
	5.80E-17
	1.50E-17
	1.30E-15
	1.70E-15
	4.70E-16
	7.20E-18
	3.10E-16
	5.00E-16
	6.70E-16
	1.20E-16
	6.10E-16
	4.40E-20

	Lungs
	1.40E-16
	5.80E-17
	1.50E-17
	1.30E-15
	1.70E-15
	4.70E-16
	7.20E-18
	3.10E-16
	5.00E-16
	6.70E-16
	1.20E-16
	6.10E-16
	4.40E-20

	Spleen
	1.40E-16
	5.80E-17
	1.50E-17
	1.20E-15
	1.60E-15
	4.70E-16
	8.90E-18
	3.10E-16
	4.70E-16
	6.40E-16
	1.20E-16
	5.80E-16
	4.70E-20

	Muscle
	1.80E-16
	1.30E-16
	4.20E-17
	1.40E-15
	1.90E-15
	5.30E-16
	4.40E-17
	3.90E-16
	5.30E-16
	6.90E-16
	1.40E-16
	6.70E-16
	1.50E-19

	Adrenals
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	7.20E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	4.20E-20

	Kidney
	1.40E-16
	5.80E-17
	1.50E-17
	1.20E-15
	1.60E-15
	4.70E-16
	8.90E-18
	3.10E-16
	4.70E-16
	6.40E-16
	1.10E-16
	5.80E-16
	4.70E-20

	Ovaries
	1.80E-16
	5.80E-17
	1.60E-17
	1.60E-15
	2.10E-15
	6.10E-16
	8.10E-18
	3.90E-16
	6.10E-16
	8.30E-16
	1.40E-16
	7.50E-16
	5.30E-20

	Pancreas
	1.80E-16
	6.40E-17
	1.60E-17
	1.50E-15
	2.10E-15
	5.80E-16
	7.20E-18
	3.60E-16
	5.80E-16
	8.10E-16
	1.40E-16
	7.50E-16
	4.70E-20

	Red bone marrow
	1.40E-16
	5.30E-17
	1.30E-17
	1.30E-15
	1.70E-15
	5.00E-16
	4.70E-18
	3.10E-16
	4.70E-16
	6.70E-16
	1.20E-16
	6.10E-16
	3.90E-20

	Thyroid
	1.50E-16
	6.10E-17
	1.60E-17
	1.30E-15
	1.80E-15
	5.30E-16
	8.10E-18
	3.30E-16
	5.00E-16
	6.90E-16
	1.30E-16
	6.70E-16
	5.00E-20

	Thymus
	1.20E-16
	5.30E-17
	1.40E-17
	1.10E-15
	1.40E-15
	4.20E-16
	7.50E-18
	2.70E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	4.20E-20

	Uterus
	1.90E-16
	7.20E-17
	1.80E-17
	1.60E-15
	2.20E-15
	6.40E-16
	8.10E-18
	4.20E-16
	6.40E-16
	8.60E-16
	1.60E-16
	8.10E-16
	5.60E-20



Dose factor for external exposure from the ground for the 1-year-old age group (cont)
	DCC_ext_cloud
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	4.40E-16
	1.90E-16
	8.10E-20
	0
	6.40E-16
	3.10E-17
	2.30E-15
	5.30E-16
	6.90E-16

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.60E-17
	2.00E-15
	4.40E-16
	5.80E-16

	Stomach
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.60E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Small Intestine
	3.90E-16
	1.70E-16
	6.90E-20
	0
	5.60E-16
	2.80E-17
	2.00E-15
	4.70E-16
	6.10E-16

	Upper large intestine
	3.60E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.60E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	3.60E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.60E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Brain
	3.60E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.50E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Skin
	4.20E-16
	1.80E-16
	7.20E-20
	0
	5.80E-16
	3.10E-17
	2.10E-15
	4.70E-16
	6.40E-16

	Testes
	4.20E-16
	1.80E-16
	7.50E-20
	0
	6.10E-16
	3.10E-17
	2.10E-15
	5.00E-16
	6.40E-16

	Bone surface
	4.40E-16
	1.80E-16
	6.90E-20
	0
	5.60E-16
	3.60E-17
	2.20E-15
	4.70E-16
	6.40E-16

	Liver
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.60E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Extrat. airways
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.60E-17
	2.00E-15
	4.40E-16
	5.80E-16

	Lungs
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.60E-17
	2.00E-15
	4.40E-16
	5.80E-16

	Spleen
	3.90E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.60E-17
	1.90E-15
	4.20E-16
	5.80E-16

	Muscle
	4.40E-16
	1.80E-16
	6.90E-20
	0
	5.60E-16
	3.60E-17
	2.20E-15
	4.70E-16
	6.40E-16

	Adrenals
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.30E-17
	1.70E-15
	4.20E-16
	5.00E-16

	Kidney
	3.60E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.50E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Ovaries
	4.70E-16
	2.10E-16
	8.30E-20
	0
	6.70E-16
	3.10E-17
	2.40E-15
	5.60E-16
	7.20E-16

	Pancreas
	4.70E-16
	2.00E-16
	8.10E-20
	0
	6.70E-16
	3.10E-17
	2.40E-15
	5.60E-16
	7.20E-16

	Red bone marrow
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.60E-16
	2.50E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Thyroid
	3.90E-16
	1.70E-16
	6.90E-20
	0
	5.60E-16
	2.80E-17
	2.10E-15
	4.70E-16
	6.40E-16

	Thymus
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Uterus
	5.00E-16
	2.20E-16
	8.60E-20
	0
	6.90E-16
	3.30E-17
	2.60E-15
	5.80E-16
	7.80E-16



Dose factor for external exposure from the ground for the 5-years-old age group
	DCC_ext_ground
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	5.00E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Stomach
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	5.80E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.90E-20

	Small Intestine
	1.20E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	5.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Upper large intestine
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	4.20E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	4.20E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Brain
	1.30E-16
	4.70E-17
	1.10E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.10E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Skin
	1.40E-16
	5.60E-17
	1.50E-17
	1.20E-15
	1.70E-15
	4.70E-16
	1.20E-17
	3.10E-16
	4.70E-16
	6.70E-16
	1.20E-16
	6.10E-16
	8.10E-20

	Testes
	1.30E-16
	5.80E-17
	1.50E-17
	1.10E-15
	1.50E-15
	4.40E-16
	1.30E-17
	2.80E-16
	4.20E-16
	5.80E-16
	1.10E-16
	5.60E-16
	8.60E-20

	Bone surface
	1.60E-16
	1.20E-16
	3.60E-17
	1.30E-15
	1.70E-15
	4.70E-16
	2.80E-17
	3.60E-16
	5.00E-16
	6.40E-16
	1.30E-16
	6.10E-16
	1.10E-19

	Liver
	1.20E-16
	4.70E-17
	1.20E-17
	1.00E-15
	1.40E-15
	4.20E-16
	4.20E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Extrat. airways
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Lungs
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Spleen
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	4.40E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Muscle
	1.60E-16
	1.20E-16
	3.60E-17
	1.30E-15
	1.70E-15
	4.70E-16
	2.80E-17
	3.60E-16
	5.00E-16
	6.40E-16
	1.30E-16
	6.10E-16
	1.10E-19

	Adrenals
	1.30E-16
	4.40E-17
	1.10E-17
	1.10E-15
	1.40E-15
	4.20E-16
	2.00E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.10E-20

	Kidney
	1.20E-16
	5.00E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	3.90E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Ovaries
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	2.80E-18
	2.60E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.10E-20

	Pancreas
	1.10E-16
	4.40E-17
	1.10E-17
	9.70E-16
	1.40E-15
	3.90E-16
	2.50E-18
	2.40E-16
	3.90E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Red bone marrow
	1.30E-16
	4.40E-17
	1.10E-17
	1.10E-15
	1.50E-15
	4.40E-16
	2.60E-18
	2.80E-16
	4.40E-16
	6.10E-16
	1.10E-16
	5.60E-16
	3.10E-20

	Thyroid
	1.40E-16
	5.30E-17
	1.30E-17
	1.20E-15
	1.60E-15
	4.70E-16
	5.30E-18
	2.80E-16
	4.70E-16
	6.40E-16
	1.10E-16
	5.80E-16
	4.20E-20

	Thymus
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	2.80E-18
	2.60E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Uterus
	1.40E-16
	5.00E-17
	1.20E-17
	1.20E-15
	1.70E-15
	4.70E-16
	3.10E-18
	2.80E-16
	4.70E-16
	6.70E-16
	1.10E-16
	6.10E-16
	3.30E-20






Dose factor for external exposure from the ground for the 5-years-old age group (cont)
	DCC_ext_ground
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Stomach
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Small Intestine
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Upper large intestine
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Brain
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.30E-16

	Skin
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.70E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Testes
	3.10E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.60E-17
	1.80E-15
	3.90E-16
	5.60E-16

	Bone surface
	4.20E-16
	1.70E-16
	6.40E-20
	0
	5.30E-16
	3.10E-17
	2.00E-15
	4.20E-16
	5.80E-16

	Liver
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Extrat. airways
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Lungs
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Spleen
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.30E-16

	Muscle
	4.20E-16
	1.70E-16
	6.40E-20
	0
	5.30E-16
	3.10E-17
	2.00E-15
	4.20E-16
	5.80E-16

	Adrenals
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Kidney
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Ovaries
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Pancreas
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.40E-16
	1.90E-17
	1.60E-15
	3.60E-16
	4.70E-16

	Red bone marrow
	3.30E-16
	1.50E-16
	6.10E-20
	0
	5.00E-16
	2.20E-17
	1.80E-15
	4.20E-16
	5.30E-16

	Thyroid
	3.60E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.40E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Thymus
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Uterus
	3.60E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.40E-17
	1.90E-15
	4.40E-16
	5.80E-16



Dose factor for external exposure from the ground for the 10-years-old age group
	DCC_ext_ground
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	5.00E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Stomach
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	5.80E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.90E-20

	Small Intestine
	1.20E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	5.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Upper large intestine
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	4.20E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	4.20E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Brain
	1.30E-16
	4.70E-17
	1.10E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.10E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Skin
	1.40E-16
	5.60E-17
	1.50E-17
	1.20E-15
	1.70E-15
	4.70E-16
	1.20E-17
	3.10E-16
	4.70E-16
	6.70E-16
	1.20E-16
	6.10E-16
	8.10E-20

	Testes
	1.30E-16
	5.80E-17
	1.50E-17
	1.10E-15
	1.50E-15
	4.40E-16
	1.30E-17
	2.80E-16
	4.20E-16
	5.80E-16
	1.10E-16
	5.60E-16
	8.60E-20

	Bone surface
	1.60E-16
	1.20E-16
	3.60E-17
	1.30E-15
	1.70E-15
	4.70E-16
	2.80E-17
	3.60E-16
	5.00E-16
	6.40E-16
	1.30E-16
	6.10E-16
	1.10E-19

	Liver
	1.20E-16
	4.70E-17
	1.20E-17
	1.00E-15
	1.40E-15
	4.20E-16
	4.20E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Extrat. airways
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Lungs
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	3.30E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Spleen
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	4.40E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Muscle
	1.60E-16
	1.20E-16
	3.60E-17
	1.30E-15
	1.70E-15
	4.70E-16
	2.80E-17
	3.60E-16
	5.00E-16
	6.40E-16
	1.30E-16
	6.10E-16
	1.10E-19

	Adrenals
	1.30E-16
	4.40E-17
	1.10E-17
	1.10E-15
	1.40E-15
	4.20E-16
	2.00E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.10E-20

	Kidney
	1.20E-16
	5.00E-17
	1.20E-17
	1.10E-15
	1.40E-15
	4.20E-16
	3.90E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.30E-20

	Ovaries
	1.20E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	2.80E-18
	2.60E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	3.10E-20

	Pancreas
	1.10E-16
	4.40E-17
	1.10E-17
	9.70E-16
	1.40E-15
	3.90E-16
	2.50E-18
	2.40E-16
	3.90E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Red bone marrow
	1.30E-16
	4.40E-17
	1.10E-17
	1.10E-15
	1.50E-15
	4.40E-16
	2.60E-18
	2.80E-16
	4.40E-16
	6.10E-16
	1.10E-16
	5.60E-16
	3.10E-20

	Thyroid
	1.40E-16
	5.30E-17
	1.30E-17
	1.20E-15
	1.60E-15
	4.70E-16
	5.30E-18
	2.80E-16
	4.70E-16
	6.40E-16
	1.10E-16
	5.80E-16
	4.20E-20

	Thymus
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	2.80E-18
	2.60E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Uterus
	1.40E-16
	5.00E-17
	1.20E-17
	1.20E-15
	1.70E-15
	4.70E-16
	3.10E-18
	2.80E-16
	4.70E-16
	6.70E-16
	1.10E-16
	6.10E-16
	3.30E-20



Dose factor for external exposure from the ground for the 10-years-old age group (cont)
	DCC_ext_ground
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Breast
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oesophagus
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Stomach
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Small Intestine
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Upper large intestine
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Lower large intestine
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Colon
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Brain
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.30E-16

	Skin
	3.90E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.70E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Testes
	3.10E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.60E-17
	1.80E-15
	3.90E-16
	5.60E-16

	Bone surface
	4.20E-16
	1.70E-16
	6.40E-20
	0
	5.30E-16
	3.10E-17
	2.00E-15
	4.20E-16
	5.80E-16

	Liver
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Extrat. airways
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Lungs
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Spleen
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.30E-16

	Muscle
	4.20E-16
	1.70E-16
	6.40E-20
	0
	5.30E-16
	3.10E-17
	2.00E-15
	4.20E-16
	5.80E-16

	Adrenals
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Kidney
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Ovaries
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.10E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Pancreas
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.40E-16
	1.90E-17
	1.60E-15
	3.60E-16
	4.70E-16

	Red bone marrow
	3.30E-16
	1.50E-16
	6.10E-20
	0
	5.00E-16
	2.20E-17
	1.80E-15
	4.20E-16
	5.30E-16

	Thyroid
	3.60E-16
	1.60E-16
	6.40E-20
	0
	5.30E-16
	2.40E-17
	1.90E-15
	4.40E-16
	5.80E-16

	Thymus
	3.10E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Uterus
	3.60E-16
	1.60E-16
	6.70E-20
	0
	5.30E-16
	2.40E-17
	1.90E-15
	4.40E-16
	5.80E-16



Dose factor for external exposure from the ground for the 15-years-old age group
	DCC_ext_ground
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.00E-16
	4.20E-17
	1.10E-17
	9.20E-16
	1.30E-15
	3.60E-16
	3.10E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.40E-16
	2.80E-20

	Breast
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	9.20E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	5.30E-20

	Oesophagus
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	3.30E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Stomach
	1.10E-16
	4.40E-17
	1.10E-17
	9.40E-16
	1.30E-15
	3.60E-16
	3.30E-18
	2.40E-16
	3.60E-16
	5.00E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Small Intestine
	1.10E-16
	3.90E-17
	9.70E-18
	9.20E-16
	1.30E-15
	3.60E-16
	1.60E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.60E-20

	Upper large intestine
	1.10E-16
	4.20E-17
	1.00E-17
	9.40E-16
	1.30E-15
	3.60E-16
	1.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.70E-20

	Lower large intestine
	1.10E-16
	4.20E-17
	1.00E-17
	9.40E-16
	1.30E-15
	3.60E-16
	2.00E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.70E-20

	Colon
	1.10E-16
	4.20E-17
	1.00E-17
	9.40E-16
	1.30E-15
	3.60E-16
	1.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.70E-20

	Brain
	1.10E-16
	4.20E-17
	1.00E-17
	1.00E-15
	1.40E-15
	3.90E-16
	2.00E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.40E-17
	5.00E-16
	2.80E-20

	Skin
	1.40E-16
	5.30E-17
	1.40E-17
	1.20E-15
	1.60E-15
	4.40E-16
	1.20E-17
	2.80E-16
	4.40E-16
	6.10E-16
	1.10E-16
	5.80E-16
	8.10E-20

	Testes
	1.20E-16
	5.00E-17
	1.30E-17
	1.00E-15
	1.40E-15
	4.20E-16
	8.30E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	5.00E-20

	Bone surface
	1.30E-16
	7.20E-17
	2.00E-17
	1.00E-15
	1.40E-15
	4.20E-16
	1.00E-17
	2.80E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	5.60E-20

	Liver
	1.10E-16
	4.20E-17
	1.10E-17
	9.70E-16
	1.30E-15
	3.60E-16
	2.80E-18
	2.40E-16
	3.60E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Extrat. airways
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	3.30E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Lungs
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	3.30E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Spleen
	1.10E-16
	4.40E-17
	1.10E-17
	9.40E-16
	1.30E-15
	3.60E-16
	2.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.80E-20

	Muscle
	1.30E-16
	7.20E-17
	2.00E-17
	1.00E-15
	1.40E-15
	4.20E-16
	1.00E-17
	2.80E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	5.60E-20

	Adrenals
	1.10E-16
	4.20E-17
	1.00E-17
	9.70E-16
	1.30E-15
	3.90E-16
	2.10E-18
	2.30E-16
	3.60E-16
	5.00E-16
	9.20E-17
	4.70E-16
	2.70E-20

	Kidney
	1.10E-16
	4.20E-17
	1.10E-17
	9.70E-16
	1.30E-15
	3.60E-16
	3.90E-18
	2.40E-16
	3.90E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Ovaries
	1.10E-16
	3.90E-17
	9.20E-18
	9.70E-16
	1.30E-15
	3.60E-16
	1.30E-18
	2.30E-16
	3.90E-16
	5.30E-16
	8.90E-17
	4.70E-16
	2.60E-20

	Pancreas
	1.10E-16
	3.90E-17
	9.40E-18
	9.40E-16
	1.30E-15
	3.60E-16
	1.30E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.60E-20

	Red bone marrow
	1.10E-16
	4.20E-17
	9.70E-18
	9.40E-16
	1.30E-15
	3.60E-16
	1.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.80E-20

	Thyroid
	1.30E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	4.20E-18
	2.80E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Thymus
	1.10E-16
	4.20E-17
	1.10E-17
	9.70E-16
	1.30E-15
	3.90E-16
	3.60E-18
	2.40E-16
	3.90E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Uterus
	1.00E-16
	3.90E-17
	9.40E-18
	9.20E-16
	1.30E-15
	3.60E-16
	1.30E-18
	2.20E-16
	3.60E-16
	5.00E-16
	8.60E-17
	4.70E-16
	2.50E-20



Dose factor for external exposure from the ground for the 15-years-old age group (cont)
	DCC_ext_ground
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	2.80E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Breast
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.30E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Oesophagus
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.60E-16
	5.00E-16

	Stomach
	2.80E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Small Intestine
	2.80E-16
	1.20E-16
	5.00E-20
	0
	5.00E-16
	1.80E-17
	1.50E-15
	3.30E-16
	4.40E-16

	Upper large intestine
	2.80E-16
	1.20E-16
	5.30E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Lower large intestine
	2.80E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.30E-16
	4.40E-16

	Colon
	2.80E-16
	1.20E-16
	5.30E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Brain
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.00E-17
	1.60E-15
	3.60E-16
	4.70E-16

	Skin
	3.60E-16
	1.50E-16
	6.10E-20
	0
	4.40E-16
	2.60E-17
	1.80E-15
	4.20E-16
	5.60E-16

	Testes
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.20E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Bone surface
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.20E-16
	2.20E-17
	1.70E-15
	3.60E-16
	5.00E-16

	Liver
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Extrat. airways
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.60E-16
	5.00E-16

	Lungs
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.60E-16
	5.00E-16

	Spleen
	2.80E-16
	1.30E-16
	5.00E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Muscle
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.20E-16
	2.20E-17
	1.70E-15
	3.60E-16
	5.00E-16

	Adrenals
	2.80E-16
	1.30E-16
	5.00E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.30E-16
	4.70E-16

	Kidney
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Ovaries
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Pancreas
	2.80E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Red bone marrow
	2.80E-16
	1.30E-16
	5.00E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Thyroid
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Thymus
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	2.00E-17
	1.50E-15
	3.60E-16
	4.70E-16

	Uterus
	2.70E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.30E-16
	4.40E-16



Dose factor for external exposure from the ground for the 20-years-old age group
	DCC_ext_ground
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	1.00E-16
	4.20E-17
	1.10E-17
	9.20E-16
	1.30E-15
	3.60E-16
	3.10E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.40E-16
	2.80E-20

	Breast
	1.30E-16
	5.00E-17
	1.30E-17
	1.10E-15
	1.50E-15
	4.20E-16
	9.20E-18
	2.70E-16
	4.20E-16
	5.80E-16
	1.00E-16
	5.30E-16
	5.30E-20

	Oesophagus
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	3.30E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Stomach
	1.10E-16
	4.40E-17
	1.10E-17
	9.40E-16
	1.30E-15
	3.60E-16
	3.30E-18
	2.40E-16
	3.60E-16
	5.00E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Small Intestine
	1.10E-16
	3.90E-17
	9.70E-18
	9.20E-16
	1.30E-15
	3.60E-16
	1.60E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.60E-20

	Upper large intestine
	1.10E-16
	4.20E-17
	1.00E-17
	9.40E-16
	1.30E-15
	3.60E-16
	1.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.70E-20

	Lower large intestine
	1.10E-16
	4.20E-17
	1.00E-17
	9.40E-16
	1.30E-15
	3.60E-16
	2.00E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.70E-20

	Colon
	1.10E-16
	4.20E-17
	1.00E-17
	9.40E-16
	1.30E-15
	3.60E-16
	1.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.70E-20

	Brain
	1.10E-16
	4.20E-17
	1.00E-17
	1.00E-15
	1.40E-15
	3.90E-16
	2.00E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.40E-17
	5.00E-16
	2.80E-20

	Skin
	1.40E-16
	5.30E-17
	1.40E-17
	1.20E-15
	1.60E-15
	4.40E-16
	1.20E-17
	2.80E-16
	4.40E-16
	6.10E-16
	1.10E-16
	5.80E-16
	8.10E-20

	Testes
	1.20E-16
	5.00E-17
	1.30E-17
	1.00E-15
	1.40E-15
	4.20E-16
	8.30E-18
	2.60E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	5.00E-20

	Bone surface
	1.30E-16
	7.20E-17
	2.00E-17
	1.00E-15
	1.40E-15
	4.20E-16
	1.00E-17
	2.80E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	5.60E-20

	Liver
	1.10E-16
	4.20E-17
	1.10E-17
	9.70E-16
	1.30E-15
	3.60E-16
	2.80E-18
	2.40E-16
	3.60E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Extrat. airways
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	3.30E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Lungs
	1.20E-16
	4.70E-17
	1.10E-17
	1.00E-15
	1.40E-15
	3.90E-16
	3.30E-18
	2.50E-16
	3.90E-16
	5.60E-16
	9.70E-17
	5.00E-16
	3.10E-20

	Spleen
	1.10E-16
	4.40E-17
	1.10E-17
	9.40E-16
	1.30E-15
	3.60E-16
	2.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.80E-20

	Muscle
	1.30E-16
	7.20E-17
	2.00E-17
	1.00E-15
	1.40E-15
	4.20E-16
	1.00E-17
	2.80E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.00E-16
	5.60E-20

	Adrenals
	1.10E-16
	4.20E-17
	1.00E-17
	9.70E-16
	1.30E-15
	3.90E-16
	2.10E-18
	2.30E-16
	3.60E-16
	5.00E-16
	9.20E-17
	4.70E-16
	2.70E-20

	Kidney
	1.10E-16
	4.20E-17
	1.10E-17
	9.70E-16
	1.30E-15
	3.60E-16
	3.90E-18
	2.40E-16
	3.90E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Ovaries
	1.10E-16
	3.90E-17
	9.20E-18
	9.70E-16
	1.30E-15
	3.60E-16
	1.30E-18
	2.30E-16
	3.90E-16
	5.30E-16
	8.90E-17
	4.70E-16
	2.60E-20

	Pancreas
	1.10E-16
	3.90E-17
	9.40E-18
	9.40E-16
	1.30E-15
	3.60E-16
	1.30E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.60E-20

	Red bone marrow
	1.10E-16
	4.20E-17
	9.70E-18
	9.40E-16
	1.30E-15
	3.60E-16
	1.80E-18
	2.30E-16
	3.60E-16
	5.00E-16
	8.90E-17
	4.70E-16
	2.80E-20

	Thyroid
	1.30E-16
	4.70E-17
	1.20E-17
	1.10E-15
	1.50E-15
	4.20E-16
	4.20E-18
	2.80E-16
	4.20E-16
	5.60E-16
	1.00E-16
	5.30E-16
	3.60E-20

	Thymus
	1.10E-16
	4.20E-17
	1.10E-17
	9.70E-16
	1.30E-15
	3.90E-16
	3.60E-18
	2.40E-16
	3.90E-16
	5.30E-16
	9.20E-17
	4.70E-16
	3.10E-20

	Uterus
	1.00E-16
	3.90E-17
	9.40E-18
	9.20E-16
	1.30E-15
	3.60E-16
	1.30E-18
	2.20E-16
	3.60E-16
	5.00E-16
	8.60E-17
	4.70E-16
	2.50E-20



Dose factor for external exposure from the ground for the 20-years-old age group (cont)
	DCC_ext_ground
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	2.80E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Breast
	3.30E-16
	1.40E-16
	5.80E-20
	0
	4.70E-16
	2.30E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Oesophagus
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.60E-16
	5.00E-16

	Stomach
	2.80E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Small Intestine
	2.80E-16
	1.20E-16
	5.00E-20
	0
	5.00E-16
	1.80E-17
	1.50E-15
	3.30E-16
	4.40E-16

	Upper large intestine
	2.80E-16
	1.20E-16
	5.30E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Lower large intestine
	2.80E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.30E-16
	4.40E-16

	Colon
	2.80E-16
	1.20E-16
	5.30E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Brain
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.00E-17
	1.60E-15
	3.60E-16
	4.70E-16

	Skin
	3.60E-16
	1.50E-16
	6.10E-20
	0
	4.40E-16
	2.60E-17
	1.80E-15
	4.20E-16
	5.60E-16

	Testes
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.40E-16
	2.20E-17
	1.60E-15
	3.90E-16
	5.00E-16

	Bone surface
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.20E-16
	2.20E-17
	1.70E-15
	3.60E-16
	5.00E-16

	Liver
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Extrat. airways
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.60E-16
	5.00E-16

	Lungs
	3.10E-16
	1.30E-16
	5.60E-20
	0
	4.40E-16
	2.10E-17
	1.60E-15
	3.60E-16
	5.00E-16

	Spleen
	2.80E-16
	1.30E-16
	5.00E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Muscle
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.20E-16
	2.20E-17
	1.70E-15
	3.60E-16
	5.00E-16

	Adrenals
	2.80E-16
	1.30E-16
	5.00E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.30E-16
	4.70E-16

	Kidney
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Ovaries
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Pancreas
	2.80E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Red bone marrow
	2.80E-16
	1.30E-16
	5.00E-20
	0
	4.20E-16
	1.90E-17
	1.50E-15
	3.60E-16
	4.40E-16

	Thyroid
	3.30E-16
	1.40E-16
	5.60E-20
	0
	4.70E-16
	2.20E-17
	1.70E-15
	3.90E-16
	5.00E-16

	Thymus
	3.10E-16
	1.30E-16
	5.30E-20
	0
	4.20E-16
	2.00E-17
	1.50E-15
	3.60E-16
	4.70E-16

	Uterus
	2.70E-16
	1.20E-16
	5.00E-20
	0
	4.20E-16
	1.80E-17
	1.50E-15
	3.30E-16
	4.40E-16




Age dependent effective dose factor for exposure from the ground
	DCC_ext_ground_eff
	Age groups

	Radionuclides
	1
	5
	10
	15
	20

	Ba-140
	1.50E-16
	1.30E-16
	1.30E-16
	1.10E-16
	1.10E-16

	Ce-141
	6.10E-17
	5.00E-17
	5.00E-17
	4.40E-17
	4.40E-17

	Ce-144
	1.60E-17
	1.30E-17
	1.30E-17
	1.10E-17
	1.10E-17

	Cs-134
	1.30E-15
	1.10E-15
	1.10E-15
	1.00E-15
	1.00E-15

	Cs-136
	1.80E-15
	1.50E-15
	1.50E-15
	1.40E-15
	1.40E-15

	Cs-137
	5.30E-16
	4.20E-16
	4.20E-16
	3.90E-16
	3.90E-16

	I-129
	1.00E-17
	5.60E-18
	5.60E-18
	4.70E-18
	4.70E-18

	I-131
	3.30E-16
	2.70E-16
	2.70E-16
	2.50E-16
	2.50E-16

	I-133
	5.30E-16
	4.20E-16
	4.20E-16
	3.90E-16
	3.90E-16

	Mn-54
	7.20E-16
	5.80E-16
	5.80E-16
	5.30E-16
	5.30E-16

	Mo-99
	1.30E-16
	1.10E-16
	1.10E-16
	9.40E-17
	9.40E-17

	Nb-95
	6.70E-16
	5.60E-16
	5.60E-16
	5.00E-16
	5.00E-16

	Pu-239
	5.80E-20
	4.20E-20
	4.20E-20
	3.60E-20
	3.60E-20

	Ru-103
	4.20E-16
	3.30E-16
	3.30E-16
	3.10E-16
	3.10E-16

	Ru-106
	1.80E-16
	1.40E-16
	1.40E-16
	1.30E-16
	1.30E-16

	Sr-89
	7.20E-20
	5.80E-20
	5.80E-20
	5.30E-20
	5.30E-20

	Sr-90
	0
	0
	0
	0
	0

	Sr-91
	5.80E-16
	4.70E-16
	4.70E-16
	4.40E-16
	4.40E-16

	Te-129m
	2.80E-17
	2.30E-17
	2.30E-17
	2.00E-17
	2.00E-17

	Te-132/I-132
	2.10E-15
	1.70E-15
	1.70E-15
	1.60E-15
	1.60E-15

	Zn-65
	4.70E-16
	3.90E-16
	3.90E-16
	3.60E-16
	3.60E-16






Dose factor for exposure of organs from skin contamination
	DCC_skin_to_organs
	Ba-140
	Ce-141
	Ce-144
	Cs-134
	Cs-136
	Cs-137
	I-129
	I-131
	I-133
	Mn-54
	Mo-99
	Nb-95
	Pu-239

	Bladder
	9.90E-16
	2.30E-17
	6.10E-18
	5.90E-16
	8.60E-16
	2.10E-16
	7.30E-18
	1.30E-16
	2.20E-16
	3.30E-16
	8.80E-17
	3.00E-16
	5.50E-20

	Breast
	1.20E-15
	3.50E-17
	1.00E-17
	7.80E-16
	1.10E-15
	2.90E-16
	2.10E-17
	1.80E-16
	3.00E-16
	4.20E-16
	1.20E-16
	3.90E-16
	6.80E-19

	Oesophagus
	9.20E-16
	2.70E-17
	7.70E-18
	5.90E-16
	8.10E-16
	2.10E-16
	9.90E-18
	1.40E-16
	2.30E-16
	3.20E-16
	9.50E-17
	2.90E-16
	5.90E-20

	Stomach
	8.30E-16
	2.50E-17
	6.90E-18
	5.60E-16
	7.60E-16
	2.00E-16
	7.90E-18
	1.30E-16
	2.10E-16
	3.00E-16
	8.80E-17
	2.70E-16
	6.80E-20

	Small Intestine
	7.60E-16
	2.00E-17
	5.30E-18
	4.80E-16
	6.80E-16
	1.70E-16
	3.60E-18
	1.10E-16
	1.90E-16
	2.60E-16
	7.60E-17
	2.40E-16
	2.60E-20

	Upper large intestine
	7.50E-16
	2.10E-17
	5.70E-18
	5.20E-16
	7.30E-16
	1.90E-16
	4.80E-18
	1.10E-16
	2.00E-16
	2.90E-16
	8.00E-17
	2.60E-16
	3.80E-20

	Lower large intestine
	8.00E-16
	2.10E-17
	5.60E-18
	5.30E-16
	7.40E-16
	1.90E-16
	3.70E-18
	1.20E-16
	2.00E-16
	2.90E-16
	8.20E-17
	2.70E-16
	2.60E-20

	Colon
	7.50E-16
	2.10E-17
	5.70E-18
	5.20E-16
	7.30E-16
	1.90E-16
	4.80E-18
	1.10E-16
	2.00E-16
	2.90E-16
	8.00E-17
	2.60E-16
	3.80E-20

	Brain
	1.10E-15
	2.80E-17
	7.50E-18
	6.70E-16
	8.90E-16
	2.50E-16
	8.00E-18
	1.60E-16
	2.70E-16
	3.50E-16
	1.00E-16
	3.30E-16
	4.00E-20

	Skin
	0
	0
	0
	0
	0
	0
	1.70E-17
	0
	0
	0
	0
	0
	0

	Testes
	1.20E-15
	4.60E-17
	1.40E-17
	7.40E-16
	1.10E-15
	2.70E-16
	3.50E-17
	2.00E-16
	2.80E-16
	4.00E-16
	1.30E-16
	3.70E-16
	7.20E-19

	Bone surface
	1.10E-15
	4.90E-17
	1.60E-17
	7.20E-16
	1.00E-15
	2.60E-16
	3.40E-17
	1.80E-16
	2.80E-16
	3.80E-16
	1.40E-16
	3.50E-16
	5.70E-19

	Liver
	8.90E-16
	2.50E-17
	6.60E-18
	5.70E-16
	7.70E-16
	2.10E-16
	7.00E-18
	1.30E-16
	2.20E-16
	3.00E-16
	8.90E-17
	2.80E-16
	4.30E-20

	Extrat. airways
	9.20E-16
	2.70E-17
	7.70E-18
	5.90E-16
	8.10E-16
	2.10E-16
	9.90E-18
	1.40E-16
	2.30E-16
	3.20E-16
	9.50E-17
	2.90E-16
	5.90E-20

	Lungs
	9.20E-16
	2.70E-17
	7.70E-18
	5.90E-16
	8.10E-16
	2.10E-16
	9.90E-18
	1.40E-16
	2.30E-16
	3.20E-16
	9.50E-17
	2.90E-16
	5.90E-20

	Spleen
	8.10E-16
	2.50E-17
	6.70E-18
	6.00E-16
	8.60E-16
	2.20E-16
	6.30E-18
	1.30E-16
	2.20E-16
	3.40E-16
	9.30E-17
	3.10E-16
	4.90E-20

	Muscle
	1.10E-15
	4.90E-17
	1.60E-17
	7.20E-16
	1.00E-15
	2.60E-16
	3.40E-17
	1.80E-16
	2.80E-16
	3.80E-16
	1.40E-16
	3.50E-16
	5.70E-19

	Adrenals
	1.10E-15
	3.10E-17
	8.00E-18
	6.20E-16
	9.30E-16
	2.20E-16
	9.00E-18
	1.60E-16
	2.30E-16
	3.50E-16
	1.10E-16
	3.10E-16
	8.60E-20

	Kidney
	9.70E-16
	2.70E-17
	7.60E-18
	6.40E-16
	8.80E-16
	2.30E-16
	1.10E-17
	1.50E-16
	2.50E-16
	3.50E-16
	9.90E-17
	3.20E-16
	8.70E-20

	Ovaries
	6.70E-16
	1.80E-17
	4.50E-18
	3.70E-16
	6.40E-16
	1.20E-16
	3.30E-18
	8.30E-17
	1.20E-16
	2.30E-16
	6.30E-17
	2.00E-16
	1.30E-20

	Pancreas
	7.30E-16
	2.00E-17
	4.90E-18
	4.60E-16
	6.00E-16
	1.70E-16
	3.60E-18
	1.20E-16
	1.90E-16
	2.40E-16
	7.30E-17
	2.20E-16
	1.70E-20

	Red bone marrow
	1.00E-15
	4.70E-17
	1.50E-17
	6.70E-16
	9.30E-16
	2.50E-16
	3.10E-17
	1.70E-16
	2.60E-16
	3.60E-16
	1.30E-16
	3.30E-16
	5.20E-19

	Thyroid
	1.00E-15
	3.40E-17
	9.90E-18
	6.70E-16
	8.60E-16
	2.50E-16
	1.90E-17
	1.70E-16
	2.70E-16
	3.40E-16
	1.10E-16
	3.20E-16
	2.50E-19

	Thymus
	9.30E-16
	2.80E-17
	7.30E-18
	6.80E-16
	8.60E-16
	2.50E-16
	6.20E-18
	1.70E-16
	2.70E-16
	3.50E-16
	1.10E-16
	3.30E-16
	4.50E-20

	Uterus
	8.20E-16
	1.80E-17
	4.80E-18
	5.50E-16
	8.00E-16
	1.90E-16
	2.90E-18
	1.10E-16
	2.00E-16
	3.20E-16
	8.70E-17
	2.80E-16
	2.40E-20



Dose factor for exposure of organs from skin contamination (cont)
	DCC_Skin_to_organs
	Ru-103
	Ru-106
	Sr-89
	Sr-90
	Sr-91
	Te-129m
	Te-132/I-132
	Zn-65
	Zr-95

	Bladder
	1.60E-16
	7.30E-17
	3.50E-20
	0
	2.80E-16
	1.30E-17
	1.80E-15
	2.50E-16
	5.80E-16

	Breast
	2.40E-16
	1.00E-16
	4.30E-20
	0
	3.50E-16
	2.20E-17
	2.40E-15
	2.90E-16
	7.60E-16

	Oesophagus
	1.80E-16
	7.60E-17
	3.20E-20
	0
	2.60E-16
	1.40E-17
	1.80E-15
	2.20E-16
	5.70E-16

	Stomach
	1.70E-16
	7.20E-17
	3.00E-20
	0
	2.50E-16
	1.30E-17
	1.70E-15
	2.00E-16
	5.40E-16

	Small Intestine
	1.40E-16
	6.20E-17
	2.70E-20
	0
	2.20E-16
	1.00E-17
	1.50E-15
	1.90E-16
	4.70E-16

	Upper large intestine
	1.50E-16
	6.60E-17
	3.00E-20
	0
	2.40E-16
	1.10E-17
	1.60E-15
	2.00E-16
	5.10E-16

	Lower large intestine
	1.60E-16
	6.80E-17
	3.00E-20
	0
	2.40E-16
	1.10E-17
	1.60E-15
	2.00E-16
	5.20E-16

	Colon
	1.50E-16
	6.60E-17
	3.00E-20
	0
	2.40E-16
	1.10E-17
	1.60E-15
	2.00E-16
	5.10E-16

	Brain
	2.10E-16
	8.80E-17
	3.50E-20
	0
	2.90E-16
	1.50E-17
	2.00E-15
	2.40E-16
	6.40E-16

	Skin
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Testes
	2.20E-16
	9.40E-17
	4.10E-20
	0
	3.40E-16
	2.60E-17
	2.30E-15
	2.90E-16
	7.20E-16

	Bone surface
	2.20E-16
	9.30E-17
	3.90E-20
	0
	3.20E-16
	2.40E-17
	2.20E-15
	2.60E-16
	6.90E-16

	Liver
	1.80E-16
	7.50E-17
	3.10E-20
	0
	2.50E-16
	1.30E-17
	1.70E-15
	2.10E-16
	5.50E-16

	Extrat. airways
	1.80E-16
	7.60E-17
	3.20E-20
	0
	2.60E-16
	1.40E-17
	1.80E-15
	2.20E-16
	5.70E-16

	Lungs
	1.80E-16
	7.60E-17
	3.20E-20
	0
	2.60E-16
	1.40E-17
	1.80E-15
	2.20E-16
	5.70E-16

	Spleen
	1.70E-16
	7.50E-17
	3.50E-20
	0
	2.80E-16
	1.30E-17
	1.80E-15
	2.30E-16
	6.00E-16

	Muscle
	2.20E-16
	9.30E-17
	3.90E-20
	0
	3.20E-16
	2.40E-17
	2.20E-15
	2.60E-16
	6.90E-16

	Adrenals
	1.70E-16
	7.70E-17
	3.70E-20
	0
	3.00E-16
	1.40E-17
	1.90E-15
	2.60E-16
	6.10E-16

	Kidney
	1.90E-16
	8.30E-17
	3.50E-20
	0
	2.90E-16
	1.50E-17
	1.90E-15
	2.40E-16
	6.20E-16

	Ovaries
	7.90E-17
	4.10E-17
	2.60E-20
	0
	2.00E-16
	7.70E-18
	1.20E-15
	1.90E-16
	3.80E-16

	Pancreas
	1.50E-16
	6.20E-17
	2.30E-20
	0
	1.90E-16
	9.70E-18
	1.40E-15
	1.60E-16
	4.40E-16

	Red bone marrow
	2.00E-16
	8.70E-17
	3.60E-20
	0
	2.90E-16
	2.20E-17
	2.00E-15
	2.50E-16
	6.50E-16

	Thyroid
	2.20E-16
	8.90E-17
	3.40E-20
	0
	2.80E-16
	1.90E-17
	2.00E-15
	2.20E-16
	6.40E-16

	Thymus
	2.20E-16
	9.20E-17
	3.40E-20
	0
	2.80E-16
	1.50E-17
	2.00E-15
	2.20E-16
	6.50E-16

	Uterus
	1.50E-16
	6.70E-17
	3.30E-20
	0
	2.70E-16
	1.10E-17
	1.70E-15
	2.30E-16
	5.50E-16






Effective dose factor for exposure to skin contamination
	DCC_Skin_eff

	Ba-140
	1.00E-15

	Ce-141
	3.30E-17

	Ce-144
	9.60E-18

	Cs-134
	6.40E-16

	Cs-136
	8.00E-16

	Cs-137
	2.30E-16

	I-129
	1.00E-17

	I-131
	1.60E-16

	I-133
	2.40E-16

	Mn-54
	3.50E-16

	Mo-99
	1.10E-16

	Nb-95
	3.20E-16

	Pu-239
	3.10E-19

	Ru-103
	1.90E-16

	Ru-106
	8.20E-17

	Sr-89
	3.60E-20

	Sr-90
	0

	Sr-91
	2.80E-16

	Te-129m
	3.40E-17

	Te-132/I-132
	2.00E-15

	Zn-65
	2.50E-16

	Zr-95
	6.20E-16



[bookmark: _Hlk99362415]Total dose rate to the skin from skin contamination 
	g_H_H

	Ba-140
	8.84E-10

	Ce-141
	4.11E-10

	Ce-144
	2.11E-10

	Cs-134
	3.09E-10

	Cs-136
	3.70E-10

	Cs-137
	4.20E-10

	I-129
	9.37E-11

	I-131
	3.77E-10

	I-133
	4.31E-10

	Mn-54
	1.81E-11

	Mo-99
	4.39E-10

	Nb-95
	4.01E-09

	Pu-239
	4.40E-13

	Ru-103
	1.59E-10

	Ru-106
	3.94E-10

	Sr-89
	4.20E-10

	Sr-90
	3.90E-10

	Sr-91
	4.33E-10

	Te-129m
	3.01E-10

	Te-132/I-132
	1.14E-09

	Zn-65
	2.05E-11

	Zr-95
	4.33E-09



Gamma-component of the dose rate in the skin
	g_H_H_gamma

	Ba-140
	4.40E-11

	Ce-141
	1.40E-12

	Ce-144
	5.10E-13

	Cs-134
	2.90E-11

	Cs-136
	4.00E-11

	Cs-137
	1.00E-11

	I-129
	1.70E-12

	I-131
	6.90E-12

	I-133
	1.10E-11

	Mn-54
	1.60E-11

	Mo-99
	2.90E-11

	Nb-95
	1.40E-11

	Pu-239
	2.50E-13

	Ru-103
	8.80E-12

	Ru-106
	3.80E-12

	Sr-89
	1.60E-15

	Sr-90
	0

	Sr-91
	1.30E-11

	Te-129m
	1.00E-12

	Te-132/I-132
	8.90E-11

	Zn-65
	1.30E-11

	Zr-95
	2.80E-11




[bookmark: _Toc125647831]Time dependent parameters for calculation of doses to man
	time
	Bj, time lawn
	time
	Bj, time lawn
	time
	Bj, time lawn
	time
	Bj, time lawn

	1
	0.173
	101
	1.039
	201
	1.814
	301
	1.814

	2
	0.175
	102
	1.063
	202
	1.814
	302
	1.814

	3
	0.178
	103
	1.088
	203
	1.814
	303
	1.814

	4
	0.18
	104
	1.112
	204
	1.814
	304
	1.814

	5
	0.182
	105
	1.136
	205
	1.814
	305
	0.666

	6
	0.185
	106
	1.16
	206
	1.814
	306
	0.658

	7
	0.187
	107
	1.184
	207
	1.814
	307
	0.65

	8
	0.189
	108
	1.207
	208
	1.814
	308
	0.642

	9
	0.192
	109
	1.231
	209
	1.814
	309
	0.634

	10
	0.194
	110
	1.255
	210
	1.814
	310
	0.626

	11
	0.196
	111
	1.278
	211
	1.814
	311
	0.618

	12
	0.199
	112
	1.302
	212
	1.814
	312
	0.61

	13
	0.201
	113
	1.325
	213
	1.814
	313
	0.602

	14
	0.203
	114
	1.348
	214
	1.814
	314
	0.594

	15
	0.205
	115
	1.371
	215
	1.814
	315
	0.586

	16
	0.208
	116
	1.394
	216
	1.814
	316
	0.578

	17
	0.21
	117
	1.417
	217
	1.814
	317
	0.57

	18
	0.212
	118
	1.44
	218
	1.814
	318
	0.562

	19
	0.215
	119
	1.463
	219
	1.814
	319
	0.554

	20
	0.217
	120
	1.485
	220
	1.814
	320
	0.546

	21
	0.219
	121
	1.508
	221
	1.814
	321
	0.538

	22
	0.222
	122
	1.53
	222
	1.814
	322
	0.53

	23
	0.224
	123
	1.553
	223
	1.814
	323
	0.522

	24
	0.226
	124
	1.575
	224
	1.814
	324
	0.514

	25
	0.229
	125
	1.597
	225
	1.814
	325
	0.506

	26
	0.231
	126
	1.619
	226
	1.814
	326
	0.498

	27
	0.233
	127
	1.641
	227
	1.814
	327
	0.49

	28
	0.236
	128
	1.663
	228
	1.814
	328
	0.481

	29
	0.238
	129
	1.685
	229
	1.814
	329
	0.473

	30
	0.24
	130
	1.707
	230
	1.814
	330
	0.465

	31
	0.243
	131
	1.729
	231
	1.814
	331
	0.457

	32
	0.245
	132
	1.75
	232
	1.814
	332
	0.449

	33
	0.247
	133
	1.772
	233
	1.814
	333
	0.441

	34
	0.25
	134
	1.793
	234
	1.814
	334
	0.432

	35
	0.252
	135
	1.814
	235
	1.814
	335
	0.424

	36
	0.254
	136
	1.814
	236
	1.814
	336
	0.416

	37
	0.256
	137
	1.814
	237
	1.814
	337
	0.408

	38
	0.259
	138
	1.814
	238
	1.814
	338
	0.399

	39
	0.261
	139
	1.814
	239
	1.814
	339
	0.391

	40
	0.263
	140
	1.814
	240
	1.814
	340
	0.383

	41
	0.266
	141
	1.814
	241
	1.814
	341
	0.375

	42
	0.268
	142
	1.814
	242
	1.814
	342
	0.366

	43
	0.27
	143
	1.814
	243
	1.814
	343
	0.358

	44
	0.273
	144
	1.814
	244
	1.814
	344
	0.35

	45
	0.275
	145
	1.814
	245
	1.814
	345
	0.341

	46
	0.277
	146
	1.814
	246
	1.814
	346
	0.333

	47
	0.28
	147
	1.814
	247
	1.814
	347
	0.325

	48
	0.282
	148
	1.814
	248
	1.814
	348
	0.316

	49
	0.284
	149
	1.814
	249
	1.814
	349
	0.308

	50
	0.286
	150
	1.814
	250
	1.814
	350
	0.3

	51
	0.289
	151
	1.814
	251
	1.814
	351
	0.291

	52
	0.291
	152
	1.814
	252
	1.814
	352
	0.283

	53
	0.293
	153
	1.814
	253
	1.814
	353
	0.274

	54
	0.296
	154
	1.814
	254
	1.814
	354
	0.266

	55
	0.298
	155
	1.814
	255
	1.814
	355
	0.258

	56
	0.3
	156
	1.814
	256
	1.814
	356
	0.249

	57
	0.303
	157
	1.814
	257
	1.814
	357
	0.241

	58
	0.305
	158
	1.814
	258
	1.814
	358
	0.232

	59
	0.307
	159
	1.814
	259
	1.814
	359
	0.224

	60
	0.309
	160
	1.814
	260
	1.814
	360
	0.215

	61
	0.312
	161
	1.814
	261
	1.814
	361
	0.207

	62
	0.314
	162
	1.814
	262
	1.814
	362
	0.198

	63
	0.316
	163
	1.814
	263
	1.814
	363
	0.19

	64
	0.319
	164
	1.814
	264
	1.814
	364
	0.181

	65
	0.321
	165
	1.814
	265
	1.814
	365
	0.173

	66
	0.323
	166
	1.814
	266
	1.814
	
	

	67
	0.325
	167
	1.814
	267
	1.814
	
	

	68
	0.328
	168
	1.814
	268
	1.814
	
	

	69
	0.33
	169
	1.814
	269
	1.814
	
	

	70
	0.332
	170
	1.814
	270
	1.814
	
	

	71
	0.335
	171
	1.814
	271
	1.814
	
	

	72
	0.337
	172
	1.814
	272
	1.814
	
	

	73
	0.339
	173
	1.814
	273
	1.814
	
	

	74
	0.341
	174
	1.814
	274
	1.814
	
	

	75
	0.369
	175
	1.814
	275
	1.814
	
	

	76
	0.396
	176
	1.814
	276
	1.814
	
	

	77
	0.423
	177
	1.814
	277
	1.814
	
	

	78
	0.45
	178
	1.814
	278
	1.814
	
	

	79
	0.476
	179
	1.814
	279
	1.814
	
	

	80
	0.503
	180
	1.814
	280
	1.814
	
	

	81
	0.53
	181
	1.814
	281
	1.814
	
	

	82
	0.556
	182
	1.814
	282
	1.814
	
	

	83
	0.583
	183
	1.814
	283
	1.814
	
	

	84
	0.609
	184
	1.814
	284
	1.814
	
	

	85
	0.635
	185
	1.814
	285
	1.814
	
	

	86
	0.661
	186
	1.814
	286
	1.814
	
	

	87
	0.687
	187
	1.814
	287
	1.814
	
	

	88
	0.713
	188
	1.814
	288
	1.814
	
	

	89
	0.738
	189
	1.814
	289
	1.814
	
	

	90
	0.764
	190
	1.814
	290
	1.814
	
	

	91
	0.79
	191
	1.814
	291
	1.814
	
	

	92
	0.815
	192
	1.814
	292
	1.814
	
	

	93
	0.84
	193
	1.814
	293
	1.814
	
	

	94
	0.865
	194
	1.814
	294
	1.814
	
	

	95
	0.891
	195
	1.814
	295
	1.814
	
	

	96
	0.915
	196
	1.814
	296
	1.814
	
	

	97
	0.94
	197
	1.814
	297
	1.814
	
	

	98
	0.965
	198
	1.814
	298
	1.814
	
	

	99
	0.99
	199
	1.814
	299
	1.814
	
	

	100
	1.014
	200
	1.814
	300
	1.814
	
	


[bookmark: _Toc125647832]
Location dependent parameter for calculation of doses to man

Location specific factors
	Locations
	c_bij
	c_Lij
	c_Lij_cloud
	c_wij
	f_ui

	Outdoors in rural or suburban areas
	1
	1
	1
	1
	0.15

	Outdoors in urban areas
	0.3
	1
	1
	0.6
	0.05

	Small houses/Family houses
	0.1
	1
	1
	0.3
	0.4

	Large buildings
	0.01
	1
	1
	0.05
	0.4

	Cellar of small houses with above-ground windows
	0.01
	1
	1
	0.05
	0

	Cellar of small houses without above-ground windows
	0.001
	1
	1
	0.01
	0

	Cellar of large buildings
	5.00E-04
	1
	1
	0.001
	0



[bookmark: _Toc125647833]Activity and age-dependent parameters for calculation of doses to man 

Age-dependent inhalation rate
	I
	Age-groups

	
	1
	5
	10
	15
	20

	Light exercise
	0.23
	0.38
	0.66
	0.83
	0.89

	Low activity/Sleeping
	0.21
	0.33
	0.47
	0.57
	0.59

	Heavy work
	0.24
	0.39
	0.66
	1
	1.1

	Default activity
	0.18
	0.42
	0.6
	0.9
	1.2



[bookmark: _Toc125647834][bookmark: _Toc138146624]A2.9.7. Module: Forestland

Canopy cover fraction for Crown [unitless].
	Forest type
	Value

	Mixed forest
	0.7

	Deciduous forest
	0.7

	Coniferous forest
	0.7

	Pine advanced
	0.25

	Spruce advanced
	0.3

	Pine seeding
	0.25



Deposition velocity [m/s].
	
	To crown
	To soil
	To bark/trunk
	To ground vegetation

	Particle
	0.0045
	5.0E-4
	5.0E-4
	0.002

	Elemental
	0.045
	0.003
	0.005
	0.02

	Organic
	4.5E-4
	5.0E-5
	5.0E-5
	2.0E-4



Thickness of three layers [m].
	Forest type
	Trunk layer
	Crown layer

	Mixed forest
	13.7
	15.2

	Deciduous forest
	8.1
	11.3

	Coniferous forest
	13.7
	15.2

	Pine advanced
	1.1
	3.7

	Spruce advanced
	1.1
	3.7

	Pine seeding
	1.1
	3.7



Iodine state [unitless].
	Iodine state
	Value

	Particle
	1

	Elemental
	0

	Organic
	0



Kerma-to-dose factors [Sv*Gy-1].
	Kerma to dose factor
	Value

	For crown
	0.7

	For ground exposure
	0.8

	For bark/trunk
	0.7





Leaf-area indices of compartments at the time of fully developed foliage [unitless].
	Forest type
	For bark/trunk
	For crown
	For ground vegetation/understory

	Mixed forest
	1
	8.0
	3.0

	Deciduous forest
	1
	7.0
	3.0

	Coniferous forest
	1
	10.0
	3.0

	Pine advanced
	1
	3.5
	3.0

	Spruce advanced
	1
	3.5
	3.0

	Pine seeding
	1
	3.5
	3.0



Mass correction factor for members of the public [unitless].
	Population group
	Value

	Adult
	1.0

	Child 5y
	1.1757

	Hunter
	1.0

	Collector
	1.0

	Forest worker
	1.0

	Vegetarian
	1.0



Layer-specific correction factor [unitless].
	Forest type
	For bark/trunk
	For crown
	For ground vegetation/understory

	[bookmark: _Hlk125629142]Mixed forest
	6
	6
	3

	Deciduous forest
	6
	6
	3

	Coniferous forest
	6
	6
	3

	Pine advanced
	6
	2
	3

	Spruce advanced
	6
	2
	3

	Pine seeding
	6
	2
	3



Retention coefficient [unitless].
	Element
	Value

	Ba
	1.0

	Ce
	1.0

	Cs
	0.3

	I
	0.15

	Mn
	1.0

	Mo
	1.0

	Nb
	1.0

	Pu
	0.3

	Ru
	1.0

	Sr
	0.6

	Te
	1.0

	Zn
	1.0

	Zr
	1.0

	Kr
	1.0

	Xe
	1.0



Kerma-rate constant [unitless].
	Nuclide
	b1
	b2
	b3
	a1
	a2
	a3
	a4
	a5
	a6

	Cs-134
	1.53E+01
	0
	3.49E+00
	9.46E+00
	9.30E-02
	4.70E-01
	5.50E-02
	6.31E+00
	6.99E-02

	Cs-137
	5.59E+00
	0
	1,278+00
	3.39E+00
	9.40E-02
	4.92E-01
	5.10E-02
	2.38E+00
	7.32E-02

	I-131
	3.86E+00
	5.25E-04
	8.87E-01
	2.29E+00
	9.10E-02
	5.40E-01
	4.80E-02
	1.72E+00
	8.45E-02

	Pu-239
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Sr-90
	0
	0
	0
	0
	0
	0
	0
	0
	0



Litterfall_rate [d-1].
	Month
	Mixed forest
	Deciduous forest
	Coniferous forest
	Pine advanced
	Spruce advanced
	Pine seeding

	1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	10
	0.0022
	0.0017
	0.0013
	0.0017
	0.0017
	0.0017

	11
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	12
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0



Fixation or removal from root zone [d-1].
	Calendar month
	Mixed forest

	1
	0.0

	2
	0.0

	3
	0.0

	4
	0.0

	5
	9.5E-5

	6
	9.5E-5

	7
	9.5E-5

	8
	9.5E-5

	9
	9.5E-5

	10
	9.5E-5

	11
	0.0

	12
	0.0






Transfer / Runoff rate [d-1].
	Calendar month
	Value

	1
	0.0

	2
	0.0

	3
	0.0

	4
	0.006

	5
	0.006

	6
	0.006

	7
	0.006

	8
	0.006

	9
	0.006

	10
	0.006

	11
	0.0

	12
	0.0



Absorption rate [d-1].
	Calendar month
	Cs

	
	Mixed forest
	Deciduous forest
	Coniferous forest
	Pine advanced
	Spruce advanced
	Pine seeding

	1
	0.0016
	0.0016
	0.0021
	0.0016
	0.0021
	0.0016

	2
	0.0016
	0.0016
	0.0021
	0.0016
	0.0021
	0.0016

	3
	0.0016
	0.0016
	0.0021
	0.0016
	0.0021
	0.0016

	4
	0.0016
	0.0016
	0.0021
	0.0016
	0.0021
	0.0016

	5
	0.0073
	0.0073
	0.009
	0.0073
	0.009
	0.0073

	6
	0.013
	0.013
	0.017
	0.013
	0.017
	0.013

	7
	0.013
	0.013
	0.017
	0.013
	0.017
	0.013

	8
	0.013
	0.013
	0.017
	0.013
	0.017
	0.013

	9
	0.013
	0.013
	0.017
	0.013
	0.017
	0.013

	10
	0.0073
	0.0073
	0.009
	0.0073
	0.009
	0.0073

	11
	0.0016
	0.0016
	0.0021
	0.0016
	0.0021
	0.0016

	12
	0.0016
	0.0016
	0.0021
	0.0016
	0.0021
	0.0016

	I

	Calendar month
	Mixed forest
	Deciduous forest
	Coniferous forest
	Pine advanced
	Spruce advanced
	Pine seeding

	1
	6.0E-4
	6.0E-4
	8.0E-4
	6.0E-4
	8.0E-4
	6.0E-4

	2
	6.0E-4
	6.0E-4
	8.0E-4
	6.0E-4
	8.0E-4
	6.0E-4

	3
	6.0E-4
	6.0E-4
	8.0E-4
	6.0E-4
	8.0E-4
	6.0E-4

	4
	6.0E-4
	6.0E-4
	8.0E-4
	6.0E-4
	8.0E-4
	6.0E-4

	5
	0.003
	0.003
	0.004
	0.003
	0.004
	0.003

	6
	0.005
	0.005
	0.006
	0.005
	0.006
	0.005

	7
	0.005
	0.005
	0.006
	0.005
	0.006
	0.005

	8
	0.005
	0.005
	0.006
	0.005
	0.006
	0.005

	9
	0.005
	0.005
	0.006
	0.005
	0.006
	0.005

	10
	0.003
	0.003
	0.004
	0.003
	0.004
	0.003

	11
	6.0E-4
	6.0E-4
	8.0E-4
	6.0E-4
	8.0E-4
	6.0E-4

	12
	6.0E-4
	6.0E-4
	8.0E-4
	6.0E-4
	8.0E-4
	6.0E-4



Transfer rate from topsoil zone to soil root zone, i.e., becoming available to root uptake 0.02 [d-1]
[bookmark: _Toc125647836]Parameters for calculation of activity distribution in berries

Aggregated transfer coefficient [m2/kg].
	Nuclide
	Blueberry
	Lingonberry
	Raspberry
	Cloudberry

	Ba-140
	0.003
	0.003
	0.003
	0.003

	Ce-141
	0.003
	0.003
	0.003
	0.003

	Ce-144
	0.003
	0.003
	0.003
	0.003

	Cs-134
	0.003
	0.003
	0.003
	0.003

	Cs-136
	0.003
	0.003
	0.003
	0.003

	Cs-137
	0.003
	0.002
	0.004
	0.008

	I-129
	0.003
	0.003
	0.003
	0.003

	I-131
	0.04
	0.04
	0.04
	0.04

	I-133
	0.003
	0.003
	0.003
	0.003

	Mn-54
	0.003
	0.003
	0.003
	0.003

	Mo-99
	0.003
	0.003
	0.003
	0.003

	Nb-95
	0.003
	0.003
	0.003
	0.003

	Pu-239
	2.0E-4
	2.0E-4
	2.0E-4
	2.0E-4

	Ru-103
	0.003
	0.003
	0.003
	0.003

	Ru-106
	0.003
	0.003
	0.003
	0.003

	Sr-89
	0.003
	0.003
	0.003
	0.003

	Sr-90
	0.001
	0.001
	0.001
	0.001

	Sr-91
	0.003
	0.003
	0.003
	0.003

	Te-129m
	0.003
	0.003
	0.003
	0.003

	Te-132/I-132
	0.003
	0.003
	0.003
	0.003

	Zn-65
	0.003
	0.003
	0.003
	0.003

	Zr-95
	0.003
	0.003
	0.003
	0.003

	Kr-85m
	0.003
	0.003
	0.003
	0.003

	Kr-87
	0.003
	0.003
	0.003
	0.003

	Kr-88
	0.003
	0.003
	0.003
	0.003

	Xe-133
	0.003
	0.003
	0.003
	0.003

	Xe-135
	0.003
	0.003
	0.003
	0.003



Understorey-berry translocation factor [unitless].
	Elements
	Value

	Ba
	0.0

	Ce
	0.0

	Cs
	0.1

	I
	0.1

	Mn
	0.0

	Mo
	0.0

	Nb
	0.0

	Pu
	0.02

	Ru
	0.0

	Sr
	0.02

	Te
	0.0

	Zn
	0.0

	Zr
	0.0

	Kr
	0.0

	Xe
	0.0



Biomass of berries: 1.5 [kg/m3]
[bookmark: _Toc125647837]Parameters for calculation of activity distribution in mushrooms
Mushroom land cover ratio at time of deposition: 0.001 [m2/m2].
Biomass of the fruit bodies of growing mushrooms: 0.05 [kg/m2].
Aggregated transfer factor for mushrooms. [m2/kg].
	Element
	Agaricus arvensis
	Boletus aestivalis
	Boletus cavipes
	Clitocybe cavipes
	Boletus edulis
	Cantharellus tubaeformis
	Lactarius rufus
	Rozites caperatus

	Ba
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Ce
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Cs
	0.01
	0.05
	0.1
	0.5
	0.05
	0.05
	0.05
	0.05

	I
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04

	Mn
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Mo
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Nb
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Pu
	2.0E-4
	2.0E-4
	2.0E-4
	2.0E-4
	2.0E-4
	2.0E-4
	2.0E-4
	2.0E-4

	Ru
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Sr
	1.0E-4
	1.0E-4
	1.0E-4
	1.0E-4
	1.0E-4
	1.0E-4
	1.0E-4
	1.0E-4

	Te
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Zn
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Zr
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Kr
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Xe
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05



[bookmark: _Toc125647838]Parameters for calculation of activity distribution in game meat

Feeding rate of game animal. [kg/d].
	Animal
	Value

	Brown hare
	0.25

	Mountain hare
	0.25

	Roe deer Capreolus capreolus
	4.0

	Red deer Cervus elaphus
	7.0

	Moose
	15.0

	Wild boar
	5.0

	Terrestrial birds
	0.1

	Waterfowl
	0.1




Aggregated transfer factor for game meat. [m2/kg].
	Animal
	Cs
	I
	Pu
	Sr

	Brown hare
	0.005
	0.001
	1.0E-5
	2.0E-4

	Mountain hare
	0.03
	0.001
	1.0E-5
	2.0E-4

	Roe deer Capreolus capreolus
	0.1
	0.001
	1.0E-5
	2.0E-4

	Red deer Cervus elaphus
	0.04
	0.001
	1.0E-5
	2.0E-4

	Moose
	0.01
	0.001
	1.0E-5
	2.0E-4

	Wild boar
	0.05
	0.001
	1.0E-5
	2.0E-4

	Terrestrial birds
	0.015
	0.001
	1.0E-5
	2.0E-4

	Waterfowl
	0.01
	0.001
	1.0E-5
	2.0E-4



Biological transfer rates [d-1].
	Animal
	Cs
	I
	Pu
	Sr

	Brown hare
	0.1
	0.007
	1.0E-4
	0.07

	Mountain hare
	0.1
	0.007
	1.0E-4
	0.07

	Roe deer Capreolus capreolus
	0.023
	0.007
	1.0E-4
	0.07

	Red deer Cervus elaphus
	0.023
	0.007
	1.0E-4
	0.07

	Moose
	0.023
	0.007
	1.0E-4
	0.07

	Wild boar
	0.023
	0.007
	1.0E-4
	0.07

	Terrestrial birds
	0.1
	0.007
	1.0E-4
	0.07

	Waterfowl
	0.1
	0.007
	1.0E-4
	0.07





[bookmark: _Toc138146625]Appendix 3. Training exercises

[bookmark: _Toc138146626]A3.1. Exercise 1

Calculation of Cs-137 concentrations in grass resulting from a single deposition event.
[bookmark: _Toc100672972][bookmark: _Toc138146627]A3.1.1. Case description 
In this exercise the Cs-137 concentration in grass will be calculated for a period of 5 years after a deposition event occurring on 01.08.1986 (213th day of the year).
[bookmark: _Hlk100656801][bookmark: _Hlk100660759]The calculations will be done using the FDMT model implemented in EcoFood. 
Calculation endpoints:
· Cs-137 concentration in raw grass.
The input data required for the calculations is shown in Table A3.1. 
[bookmark: _Ref4058559]Table A3.1. Input data required for the calculations.
	Parameter
	Value
	Unit
	Description

	Amount of rainfall
	3
	mm
	The amount of precipitation of the rainfall event

	Initial wet deposition
	1000
	Bq/m2
	The activity deposited by precipitation per unit ground area.

	Integrated activity concentration in air
	0.55
	Bq∙h/m3
	The time-integrated activity concentration in the near ground air.

	Date of deposition
	01.08.1986
	dd.mm.yyyy
	The date of the deposition event.


[bookmark: _Toc100672975][bookmark: _Hlk100656947]
[bookmark: _Toc138146628]A3.1.2. Creating the project 
[bookmark: _Hlk100656964]The user clicks on the ‘New’ button in the context menu to create a new model file. The ‘Edit’ button should then be pressed to gain access to the model description field. 
The user should give the model a name (in this case ‘Exercise 1’), fill in his name in the ‘Author’ field (optional) and type a short description of the model in the ‘Description’ field (optional).
[image: Graphical user interface, text, application, email

Description automatically generated]
[bookmark: _Toc100661401]Figure A3.1. Adding “Author” and project description.
[bookmark: _Hlk100657073]In the context menu, the ‘Save As’ button should be clicked, and the model file should be named and saved to an appropriate location on the user’s computer.
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Description automatically generated]
[bookmark: _Toc100661402][bookmark: _Hlk100657122]Figure A3.2. Saving project as a file.
[bookmark: _Toc100672976][bookmark: _Toc138146629][bookmark: _Hlk99712443]A3.1.3. Building the model
After opening the “Model” tab, the user will see the tool workspace with a graph view of the model as default (see Figure A3.3).
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Description automatically generated]
[bookmark: _Ref4496895][bookmark: _Toc100661403]Figure A3.3. EcoFood Player workspace. Graph view of the model.
The user can toggle between “Matrix” and “Graph” views (see Figure A3.4) by clicking on the highlighted buttons.  

[image: Table

Description automatically generated with medium confidence]
[bookmark: _Ref5016374][bookmark: _Toc100661404]Figure A3.4. Graph and Matrix view switch buttons.
In this exercise we will use the Matrix view of the model.
Right click at a diagonal element of the matrix and choose “Get from library” (see Figure A3.5).
[image: Chart

Description automatically generated]
[bookmark: _Ref4504545][bookmark: _Toc100661405]Figure A3.5. Importing blocks from the library.
In the opened window choose the modules relevant to the case. The modules shall be inserted one by one by selecting then from the list of available modules (see Figure A3.6).
For this exercise case, the user must insert the following modules:
· The module «Input Type 1 ».
· The module «Analytical/FDMT Soil model» that can be found in the “Soils” folder.
· The module «Grass» that can be found in the “Plants” folder. 
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Description automatically generated]
[bookmark: _Ref4501797][bookmark: _Toc100661406]Figure A3.6. Library window. List of available modules.
To provide data exchange between modules, connectors should be created. EcoFood creates connectors automatically, just press «OK» button when the following window appears (see Figure A3.7).
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Description automatically generated]
[bookmark: _Ref4579672][bookmark: _Toc100661407]Figure A3.7. EcoFood parameters auto-connection.
The final model for calculation of radionuclide concentrations in grass should be like the one shown below (see Figure A3.8).
Connectors
Blocks that shall be connected

[bookmark: _Ref5106260][bookmark: _Toc100661408]Figure A3.8. Final model for calculation of radionuclide concentrations in grass.
To inspect the transfer of parameter values between the models, double klick on each off-diagonal element containing a connector (see Figure A3.9). 
[image: Graphical user interface, text, application

Description automatically generated][image: Graphical user interface, text

Description automatically generated with medium confidence]
[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Ref4580140][bookmark: _Toc100661409]Figure A3.9. Connectors window.
[bookmark: _Toc100672977][bookmark: _Toc138146630]A3.1.4. Selection of radionuclides
[bookmark: _Hlk100657255]At the right side of the EcoFood 8.0 workspace, in the “Context” tab, the user can find the “Contaminants” window Where, the radionuclides that will be included in the calculations can be selected (see Figure A3.10). The left block of the “Contaminants” window shows all available nuclides in the model, and radionuclides that will be used in the calculation are shown in the right block. For this exercise the user will select only Cs-137. Click on [image: ] button. All radionuclides will be removed from the model. Click on Cs-137 and then click the[image: ] button to add this radionuclide to the project. 
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Description automatically generated]
[bookmark: _Ref4583135][bookmark: _Toc100661410]Figure A3.10. Contaminants window.

[bookmark: _Toc100672978][bookmark: _Toc138146631]A3.1.5. Assigning values to model parameters
[bookmark: _Hlk100657313]Press the button “Time series” and in the “Tags” tab choose “KEY INPUT”. You will see only four parameters that need to be assigned values for this exercise. 
Click on each parameter and input the values given in Table A3.1.

[bookmark: _Toc100661411]Figure A3.11. Parameters window - key parameters selection.
In this example all input parameters are time dependent. For the parameters “Amount of rainfall of the precipitation event” and “Initial wet deposition” insert the value for the day of the deposition event, i.e., for the 213th day of the year.
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Description automatically generated]
[bookmark: _Toc100661412][bookmark: _Hlk100658172]Figure A3.12. Time dependent input parameters
For the “Time-integrated activity concentration in air”, select Cs-137 in the “Radionuclides” pop-up menu (see Figure A3.13). Input the time and the activity concentration values as shown in Figures A3.12 and A3.13. 
[bookmark: _Hlk100657592][image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc100661413]Figure A3.13. Creation of a single one-day deposition event 
Note: By default, the time unit is “years” for time dependent parameters. When the simulation step will be changed, the unit of time dependent parameters will be changed accordingly.
[bookmark: _Toc100672979]
[bookmark: _Toc138146632]A3.1.6. Specifying the simulation settings
Press the button “Simulation settings” found in the “Simulation” tab (see Figure A3-14).
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Description automatically generated]
[bookmark: _Ref4676377][bookmark: _Toc100661414]Figure A3.14. Simulation settings button.
The default simulation settings are shown in Figure A3.15. 
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Description automatically generated]
[bookmark: _Ref4679569][bookmark: _Toc100661415]Figure A3.15. Simulation settings window - default settings.

The following changes must be done:
1) [bookmark: _Hlk100657684] Time mode should be changed to “Date” and Time units to days “d”;
2) “Start date” should be changed to 1985-12-31 (last day of the year before deposition/accident will be the time point = 0 for the simulations);
3) “End date” should be changed to 1991-08-01 (5 years after deposition);
4) Output options should be changed to “Produce specified output only”
5) Press “Add” button and choose “Linear increment” with increment (step) = 1 (see Figure A3.16).
[image: Graphical user interface, application
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[bookmark: _Toc100661416]Figure A3.16. Output options.
6) Select check box Add lookup table timepoints.


[bookmark: _Toc100672980][bookmark: _Toc138146633]A3.1.7. Performing a simulation
To start a simulation, press the “Start simulation” button, marked in red in Figure A3.17. 
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Description automatically generated]
[bookmark: _Toc100661417]Figure A3.17. Simulation window controls.
[bookmark: _Toc100672981]
[bookmark: _Toc138146634]A3.1.8. Viewing the results
To build a chart of simulation results, press the “Charts” button. Hold the “Ctrl” button on your keyboard and select outputs that you want to plot (see Figure A3.18).
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Description automatically generated with medium confidence]
[bookmark: _Toc100661418]Figure A3.18. Cs-137 concentration grass as a function of time.
To view a table with the same data, press the “Tables” tab (see Figure A3.19).
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[bookmark: _Toc100661419]Figure A3.19. Cs-137 concentration in grass for each simulation time point.


[bookmark: _Toc138146635]A3.2. Exercise 2

Calculation of Cs-137, Sr-90 and I-131 concentrations in cow meat and milk resulting from a single deposition event.
[bookmark: _Toc100765476][bookmark: _Ref100765507][bookmark: _Ref100765508][bookmark: _Toc138146636]A3.2.1. Case description 
This exercise is a continuation of Exercise 1. In this exercise Cs-137, Sr-90 and I-131 concentrations in cow meat and milk will be calculated for a period of 5 years after a deposition event occurring on 01.08.1986. 
The contamination of cow milk and meat happens because of ingestion by the cow of contaminated grass and soil intake during grazing, and inhalation of contaminated air during cloud passage.
The calculations will be done using the FDMT model implemented in EcoFood. 
Calculation endpoints:
· Cs-137, Sr-90 and I-131 concentration in cow meat (primary product); 
· Cs-137, Sr-90 and I-131 concentration in cow milk (primary product). 
The input data required for the calculations is shown in Table A3.2. 
Table A3.2. Input data required for the calculations.
	Parameter
	Value
	Units
	Description

	Amount of rainfall
	3
	mm
	The amount of precipitation of the rainfall event.

	Initial wet deposition 
	1000*
	Bq/m2
	The activity deposited by precipitation per unit ground area.

	Integrated activity concentration in air
	0.55*
	Bq∙h/m3
	The time-integrated activity concentration in the near ground air

	Date of deposition
	01.08.1986.
	dd.mm.yyyy
	The date of the deposition event.


[bookmark: _Toc99627256]* The same value for all radionuclides.
Table A3.3. Animal and element specific data for cow meat
	Fraction of biological transfer (a_ij)
	Biological half-life (bio_half_life)

	Cow meat
	Cs
	I
	Sr
	Cs
	I
	Sr

	a1
	1.0
	1.0
	0.2
	30
	100
	10

	a2
	0.0
	0.0
	0.8
	0
	0
	100



Table A3.4. Animal and element specific data for cow milk
	Fraction of biological transfer (a_ij)
	Biological half-life (bio_half_life)

	Cow milk
	Cs
	I
	Sr
	Cs
	I
	Sr

	a1
	0.8
	1
	0.9
	1,5
	0,7
	3

	a2
	0.2
	0
	0.1
	15
	0
	100


[bookmark: _Toc100655581][bookmark: _Toc100765478]
[bookmark: _Toc138146637]A3.2.2. Setting up the project
The user shall click on the ‘Open’ button in the context menu to open the previous exercise: “Ex1”. 
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Description automatically generated]
[bookmark: _Toc100765486]Figure A3.20. Opening a project
In the context menu, the ‘Save As’ button shall be clicked, and the model file shall be named as “Ex2” and saved to an appropriate location on the user’s computer.
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Description automatically generated with medium confidence]
[bookmark: _Toc100765487]Figure A3.21. Saving the project as a file
[bookmark: _Toc99627258][bookmark: _Toc100765479][bookmark: _Toc138146638]A3.2.3. Building the model
After opening the “Model” tab, the user will see the tool workspace with a graph view of the model as default (see Figure A3.22).
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Description automatically generated]
[bookmark: _Toc99623194][bookmark: _Toc100765488]Figure A3.22. EcoFood Player workspace. Graph view of the model.
The user can toggle between “Matrix” and “Graph” views (see Figure A3.23) by clicking on the highlighted buttons.  
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Description automatically generated with medium confidence]
[bookmark: _Toc99623195][bookmark: _Toc100765489]Figure A3.23. Graph and Matrix view switch buttons.

In this exercise we will use the Matrix view of the model.
Right click at a diagonal element of the matrix and choose “Get from library” (see Figure A3.24).
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Description automatically generated]
[bookmark: _Toc99623196][bookmark: _Toc100765490]Figure A3.24. Importing blocks from the library.
In the opened window choose the modules relevant to the case. The modules shall be inserted one by one by selecting then from the list of available modules (see Figure A3.24). 
In case of development of the model from the scratch insert all listed below models.
· The module «Input Type 1».
· The module «Analytical/FDMT Soil model» that can be found in the “Soils” folder
· The module «Grassland model» that can be found in the “Plants” folder. 
· The module «Generic Animal» two times, one per each animal product.
In case of continuation of previous exercise, insert only:
· The module «Generic Animal» two times, one per each animal product.
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Description automatically generated]
[bookmark: _Toc99623197][bookmark: _Toc100765491]Figure A3.24. Library window. List of available modules.
To provide data exchange between models, connectors shall be created. EcoFood 8.0 creates connectors automatically, just press the «OK» button when the following window appears (see Figure A3.25).
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[bookmark: _Toc99623198][bookmark: _Toc100765492]Figure A3.25. EcoFood parameters auto-connection.
The final model for calculation of radionuclide concentrations in grass, cow meat and milk should be like the one shown below (see Figure A3.26):
Connectors
Blocks should be connected

[bookmark: _Toc99623199][bookmark: _Toc100765493]Figure A3.26. Final model for calculation of radionuclide concentrations in grass, cow meat and milk.
Note: Change the name of the Animal Generic blocks to “Cow Milk” and “Cow Meat”. For doing this, double click on module block and in the “Properties” tab change the full name field to “Cow Milk” and “Cow Meat”. Do the same in the “Appearance” tab for presentation of these names on the Matrix/Graph view.
To inspect the transfer of parameter values between blocks double klick on the non-diagonal elements containing a connector (see Figure A3.27). 
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[bookmark: _Toc99623200][bookmark: _Toc100765494]Figure A3.27. Connector windows.
[bookmark: _Toc100765480][bookmark: _Toc138146639]A3.2.4. Selection of radionuclides
In the “Context” tab, at the right side of the EcoFood player workspace, the user can find the “Contaminants” window Where, the radionuclides that will be included in the calculations can be selected (see Figure A3.28). The left block of the “Contaminants” window shows all available nuclides in the EcoFood, and radionuclides that will be used in the calculation are shown in the right block. For this exercise the user shall select only Cs-137, Sr-90 and I-131. 
In case of development of the model from the start. Click on [image: ] button. All radionuclides will be removed from the model. Click on Cs-137, Sr-90 and I-131 holding the “ctrl” button on the keyboard and then click the [image: ] button. Now only Cs-137, Sr-90 and I-131 are selected. 
In case of continuation of Exercise 1, select Sr-90 and I-131 and click the [image: ] button.
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Description automatically generated]
[bookmark: _Toc100765495]Figure A3.28. Contaminants window.
[bookmark: _Toc100765481][bookmark: _Toc138146640]A3.2.5. Assigning values to model parameters
Press the button “Time series” and in the “Tags” tab choose “KEY INPUT”. You will see only the four parameters that need to be assigned values for this exercise. 
Click on each parameter and input the values given in Table A3.2.


[bookmark: _Toc100765496]Figure A3.29. Parameters window. Key parameters selection.
All inputs are time dependent. For “Amount of rainfall of the precipitation event” and “Initial wet deposition” inputs insert values for the day of the deposition event, i.e., day 213.
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Description automatically generated]
[bookmark: _Toc100765497]Figure A3.30. Time dependent data input
For the “Time-integrated activity concentration in air” input select Cs-137 in the pop-up menu Radionuclides. Insert in the Time column 213 and the value of activity in the right column (see Figure A3.31). 
At the zero time point the integrated activity concentration is 0, it has a value of 0.55 at the day of deposition (213). Then at the 214 day the activity is again 0. Repeat the same actions for the other two radionuclides and for the initial deposition. 
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[bookmark: _Toc100765498]Figure A3.31. Time integrated activity concentration in air for a single deposition event 
The user shall also change the values for the “biological half-life” and “Fraction of biological transfer”. To do this, go to the “Parameters” tab. To find these parameters choose “Cow Milk/Cow Meat” in the sub-system and change the parameter values according to the case description. These are not KEY INPUT parameters and therefore in “Tags” tab should be turned-off (Figure A3.32).
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[bookmark: _Toc100765499][bookmark: _Ref100766126]Figure A3.32. Assigning values to parameters
[bookmark: _Toc100765482][bookmark: _Toc138146641]A3.2.6. Specifying simulation settings
Press the button “Simulation settings” found in the “Simulation” tab (see Figure A3.33). 
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[bookmark: _Toc100765500]Figure A3.33. Simulation settings button.
The user can see the default simulation settings (see Figure A3.34).
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[bookmark: _Toc100765501]Figure A3.34. Simulation settings window. Default settings.
[bookmark: _Hlk100759946]The following changes must be done:
1. “Time mode should be changed to “Date” and Time units to days “d”;
1. Start date” should be changed to 1985-12-31 (last day of the year before deposition/accident, which will be the zero time point for the simulations).
1. “End date” should be changed to 1991-08-01 (5 years after deposition).
1. Output options should be changed to “Produce specified output only”.
1. Press “Add” button and choose “Linear increment” with increment (step of calculation) = 1 (see Figure A3.35).
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[bookmark: _Toc100765502]Figure A3.35. Output options.
[bookmark: _Toc100765483][bookmark: _Toc138146642]A3.2.7. Performing a simulation
To start a simulation, press the “Start simulation” button, marked in red in Figure A3.36.
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[bookmark: _Toc100765503]Figure A3.36. Simulation window controls.
[bookmark: _Toc100765484][bookmark: _Toc138146643]A3.2.8. Viewing the results
To build a chart of simulation results, press the “Charts” button (see Figure A3.37).
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Description automatically generated with medium confidence]
[bookmark: _Toc100765504]Figure A3.37. Cs-137, Sr-90 and I-131 activity concentrations in cow meat as a function of time.

[image: A screen shot of a graph

Description automatically generated with medium confidence]
[bookmark: _Toc100765505]Figure A3.38. Cs-137, Sr-90 and I-131 concentrations in cow milk as a function of time.

To view a table with the same data, press the “Tables” tab (see Figure A3.39).
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[bookmark: _Toc100765506]Figure A3.39. Cs-137, Sr-90 and I-131 concentrations in cow milk for each simulation time point.



[bookmark: _Toc138146644]A3.3. Exercise 3

Calculation of doses to organs from ingestion of cow meat and milk contaminated with Cs-137, Sr-90 and I-131.
[bookmark: _Ref7093908][bookmark: _Toc100664021][bookmark: _Toc138146645]A3.3.1. Case description 
In this exercise Cs-137, Sr-90 and I-131 concentrations in cow meat and milk will be calculated for a period of 5 years after a deposition event occurring on 01.08.1986. These raw products will be stored and processed into foodstuff, and then ingested by reference persons. Doses to organs from ingestion of these foodstuffs will be calculated for reference persons of different age groups.
Calculation endpoints:
· Doses to organs to referent persons (1, 5, 10, 15, 20 years old) from ingestion of foodstuff contaminated with Cs-137, Sr-90 and I-131.

The input data required for the calculations is shown in Table 1. 
Table A3.5. Input data required for the calculations.
	Parameter
	Value
	Units
	Description

	Amount of rainfall
	3
	mm
	The amount of precipitation of the rainfall event.

	Initial wet deposition
	1000
	Bq/m2
	The activity deposited by precipitation per unit ground area.

	Integrated activity concentration in air
	0.55
	Bq∙h/m3
	The time-integrated activity concentration in the near ground air.

	Date of deposition
	01.08.1986.
	dd.mm.yyyy
	The date of the deposition event.



	Radionuclide
	Processing factor for foodstuff*

	
	Cow milk
	Cow meat

	Cs-137
	1
	1

	Sr-90
	1
	1

	I-131
	1
	1


*Note: depending on foodstuff (milk, cheese, cream) which is produced from the raw product (cow milk and meat) processing factors could be different.
	Consumption rate of foodstuffs for different age groups [kg/d]

	                            Age groups
Foodstuff name
	1
	5
	10
	15
	20

	Cow meat
	0.2
	0.08
	0.1
	0.12
	0.14

	Cow milk
	0.1
	0.04
	0.05
	0.06
	0.07


[bookmark: _Toc100664023][bookmark: _Toc138146646]A3.3.2. Setting up the project 
The user shall click on the ‘Open’ button in the context menu in order to open the previous exercise: “Ex2”. 
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[bookmark: _Toc100660572][bookmark: _Toc100660920]Figure A3.40. Opening the project
In the context menu, the ‘Save As’ button should be clicked, and the model file should be named as “Ex3” and saved to an appropriate location on the user’s computer.
[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc100660573][bookmark: _Toc100660921]Figure A3.41. Saving the project as a file
[bookmark: _Toc100664024][bookmark: _Toc138146647]A3.3.3. Building the model
After opening the “Model” tab, the user will see the tool workspace with a graph view of the model as default (see Figure A3.42).
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[bookmark: _Toc100660922]Figure A3.42. EcoFood Player workspace. Graph view of the model.
The user can toggle between “Matrix” and “Graph” views (see Figure A3.43) by clicking on the highlighted buttons.  
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Description automatically generated with medium confidence]
[bookmark: _Toc100660923]Figure A3.43. Graph and Matrix view switch buttons.
In this exercise we will use the Matrix view of the model.
Right click at a diagonal element of the matrix and choose “Get from library” (see Figure A3.44).
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[bookmark: _Toc100660924]Figure A3.44. Importing blocks from the library.
In the opened window choose the modules relevant to the case. The modules shall be inserted one by one by selecting then from the list of available modules (see Figure A3.45).
In case of development of the model from the scratch insert all listed below models.
· The module «Input Type 1».
· The module «Analytical/FDMT Soil model» that can be found in the “Soils” folder.
· The module «Grassland model» that can be found in the “Plants” folder. 
· The module «Generic Animal» two times, one per each animal product.
· The module «Processing and storage of foodstuffs» two times, one per each stored and processed product.
· The module «Dose to organs from food ingestion» one per each ingested product.
· The module «Total dose to organs from food ingestion».
In case of continuation of the previous exercise, insert only:
· The module «Processing and storage of foodstuffs» two times, one per each stored and processed product.
· The module «Dose to organs from food ingestion» one per each ingested product.
· The module «Total dose to organs from food ingestion».
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[bookmark: _Toc100660925]Figure A3.45. Library window. List of available modules.
To provide data exchange between modules, connectors should be created. The EcoFood Player creates connectors automatically, just press the «OK» button when the following window appears (see Figure A3.46). 
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[bookmark: _Toc100660926]Figure A3.46. EcoFood parameters auto-connection.
The user needs to manually create connectors between «Generic animals» and «Processing and storage of foodstuffs», between «Processing and storage of foodstuffs» and «Doses to organs – ingestion» and thereafter connect outputs and inputs.
The final model for calculation of effective doses from ingestion of foodstuffs produced from cow meat and milk shall look like as shown in Figure A3.47.
Connectors
Blocks shall be connected

[bookmark: _Toc100660927]Figure A3.47. Final model for calculation of effective doses from ingestion of foodstuffs produced from cow meat and milk.
To inspect the transfer of parameter values between blocks double klick on a non-diagonal element containing a connector (see Figure A3.48). 
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[bookmark: _Toc100660928]Figure A3.48. Connector windows.
[bookmark: _Toc100664025][bookmark: _Toc138146648]A3.3.4. Selection of radionuclides
In the “Context” tab at the right side of the EcoFood player workspace the user can find the “Contaminants” window Where, the radionuclides that will be included in the calculations can be selected (see Figure A3.49). The left block of the “Contaminants” window shows all available nuclides in the EcoFood and radionuclides that will be used in the calculation are shown in the right block. For this exercise the user should select only Cs-137, Sr-90 and I-131. 
In case of development of the model from the start, click on [image: ] button. All radionuclides will be removed from the model. Click on Cs-137, Sr-90 and I-131 holding the “ctrl” button on the keyboard and then click the [image: ] button. Now Only Cs-137, Sr-90 and I-131 are selected. 
In case of continuation of exercise 2, select Sr-90 and I-131 and click the [image: ] button.
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[bookmark: _Toc100660929]Figure A3.49. Contaminants window.
[bookmark: _Toc100664026][bookmark: _Toc138146649]A3.3.5. Assigning values to model parameters
To choose key input parameters from the list of all model parameters, in the “tags” tab choose “KEY INPUT”. You will see only four parameters that need to be assigned values for this exercise. Click on each parameter and input the values given in Table A3.5. 

[bookmark: _Toc100660930]Figure A3.50. Parameters window. Key parameters selection.
[bookmark: _Hlk100765278]The user should change values for the processing factor and the consumption rate of foodstuffs. Go to “Parameters” tab. To find this parameter please choose “Dose to organs – food ingestion Cow Meat/Cow Milk” in sub-system tab as shown in the figure below (Figure A3.51) and change the parameter values according to the case description. For the processing factor chose “Processing and storage of foodstuffs”. It is not a key input parameter that’s why the filters in “Tags” tab should be turned-off.

[bookmark: _Ref7094610][bookmark: _Toc100660931]Figure A3.51. Editing consumption habits.
[bookmark: _Toc100664027][bookmark: _Toc138146650]A3.3.6. Specifying simulation settings
Press the button “Simulation settings” found in the “Simulation” tab (see Figure A3.52). 
[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc100660932]Figure A3.52. Simulation settings button.
The user can see the default simulation settings (see Figure A3.53).
[image: Graphical user interface, text, application, email

Description automatically generated]
[bookmark: _Toc100660933]Figure A3.53. Simulation settings window. Default settings.
The following changes must be done:
12) Time mode shall be changed to “Date” and Time units to days “d”.
13) “Start date” shall be changed to 1985-12-31 (last day of the year before the deposition/accident will be, which is the zero time point for the simulations).
14) “End date” shall be changed to 1991-08-01 (5 years after deposition).
15) Output options shall be changed to “Produce specified output only”.
16) Press “Add” button and choose “Linear increment” with increment (step of calculation) = 1 (see Figure A3.54).
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc100660934]Figure A3.54. Output options.
[bookmark: _Toc100664028][bookmark: _Toc138146651]A3.3.7. Performing a simulation
To start a simulation, press the “Start simulation” button, marked in red in Figure A3.55.
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc100660935]Figure A3.55. Simulation window controls.
[bookmark: _Toc100664029][bookmark: _Toc138146652]A3.3.8. Viewing the results
To build a chart of simulation results, press the “Charts” button (see Figure A3.56 and A3.57).
[image: A screen shot of a graph

Description automatically generated with low confidence]
[bookmark: _Toc100660936]Figure A3.56. Dose to organs from ingestion of cow meat products as function of time.
[image: A screen shot of a graph

Description automatically generated with medium confidence]
[bookmark: _Toc100660937]Figure A3.57. Dose to organs from ingestion of cow milk products as function of time.
To view a table with the same data, press the “Tables” tab like shown on example below (see Figure A3.58).
[image: Table

Description automatically generated]
[bookmark: _Toc100660938]Figure A3.58. Dose to organs from ingestion of cow milk products.


[bookmark: _Toc138146653]Appendix 4. Verification of EcoFood

This Appendix presents detailed results of the comparison of EcoFood and FDMT. 
[bookmark: _Toc127957499]Table A4.1. Specific activity in grass (Bq/kg) obtained with FDMT. 
	Date
	 Cs-137
	 I-131
	  Sr-90

	01/08/1986
	2.4E+02
	1.3E+02
	4.0E+02

	02/08/1986
	2.2E+02
	1.1E+02
	3.8E+02

	03/08/1986
	2.1E+02
	9.4E+01
	3.5E+02

	04/08/1986
	2.0E+02
	8.1E+01
	3.3E+02

	05/08/1986
	1.9E+02
	7.0E+01
	3.1E+02

	06/08/1986
	1.8E+02
	6.1E+01
	2.9E+02

	07/08/1986
	1.6E+02
	5.3E+01
	2.8E+02

	08/08/1986
	1.6E+02
	4.6E+01
	2.6E+02

	09/08/1986
	1.5E+02
	3.9E+01
	2.4E+02

	10/08/1986
	1.4E+02
	3.4E+01
	2.3E+02

	11/08/1986
	1.3E+02
	3.0E+01
	2.1E+02

	12/08/1986
	1.2E+02
	2.6E+01
	2.0E+02

	13/08/1986
	1.2E+02
	2.2E+01
	1.9E+02

	14/08/1986
	1.1E+02
	1.9E+01
	1.8E+02

	15/08/1986
	1.0E+02
	1.7E+01
	1.7E+02

	16/08/1986
	9.8E+01
	1.4E+01
	1.6E+02

	17/08/1986
	9.2E+01
	1.3E+01
	1.5E+02

	18/08/1986
	8.7E+01
	1.1E+01
	1.4E+02

	19/08/1986
	8.2E+01
	9.4E+00
	1.3E+02

	20/08/1986
	7.8E+01
	8.2E+00
	1.2E+02

	21/08/1986
	7.4E+01
	7.1E+00
	1.2E+02

	22/08/1986
	7.0E+01
	6.2E+00
	1.1E+02

	23/08/1986
	6.6E+01
	5.4E+00
	1.0E+02

	24/08/1986
	6.2E+01
	4.7E+00
	9.7E+01

	25/08/1986
	5.9E+01
	4.0E+00
	9.1E+01

	26/08/1986
	5.6E+01
	3.5E+00
	8.6E+01

	27/08/1986
	5.3E+01
	3.1E+00
	8.1E+01

	28/08/1986
	5.0E+01
	2.7E+00
	7.6E+01

	29/08/1986
	4.8E+01
	2.3E+00
	7.2E+01

	30/08/1986
	4.5E+01
	2.0E+00
	6.7E+01

	31/08/1986
	4.3E+01
	1.8E+00
	6.4E+01

	01/09/1986
	4.1E+01
	1.6E+00
	6.1E+01

	03/09/1986
	3.8E+01
	1.2E+00
	5.5E+01

	05/09/1986
	3.5E+01
	9.4E-01
	5.0E+01

	07/09/1986
	3.2E+01
	7.3E-01
	4.6E+01

	09/09/1986
	3.0E+01
	5.7E-01
	4.2E+01

	11/09/1986
	2.7E+01
	4.4E-01
	3.8E+01

	13/09/1986
	2.5E+01
	3.5E-01
	3.5E+01

	15/09/1986
	2.3E+01
	2.7E-01
	3.2E+01

	17/09/1986
	2.2E+01
	2.1E-01
	2.9E+01

	19/09/1986
	2.0E+01
	1.7E-01
	2.7E+01

	21/09/1986
	1.9E+01
	1.3E-01
	2.5E+01

	23/09/1986
	1.7E+01
	1.0E-01
	2.3E+01

	25/09/1986
	1.6E+01
	8.1E-02
	2.1E+01

	27/09/1986
	1.5E+01
	6.4E-02
	1.9E+01

	29/09/1986
	1.4E+01
	5.1E-02
	1.8E+01

	01/10/1986
	1.3E+01
	4.1E-02
	1.6E+01

	03/10/1986
	1.3E+01
	3.2E-02
	1.5E+01

	05/10/1986
	1.2E+01
	2.6E-02
	1.4E+01

	07/10/1986
	1.1E+01
	2.1E-02
	1.3E+01

	09/10/1986
	1.1E+01
	1.7E-02
	1.2E+01

	11/10/1986
	1.0E+01
	1.3E-02
	1.2E+01

	13/10/1986
	9.6E+00
	1.1E-02
	1.1E+01

	15/10/1986
	9.1E+00
	8.6E-03
	1.0E+01

	17/10/1986
	8.7E+00
	6.9E-03
	9.8E+00

	19/10/1986
	8.3E+00
	5.6E-03
	9.2E+00

	21/10/1986
	7.9E+00
	4.5E-03
	8.7E+00

	23/10/1986
	7.5E+00
	3.6E-03
	8.3E+00

	25/10/1986
	7.2E+00
	2.9E-03
	7.9E+00

	27/10/1986
	6.9E+00
	2.4E-03
	7.5E+00

	29/10/1986
	6.6E+00
	1.9E-03
	7.2E+00

	31/10/1986
	6.3E+00
	1.6E-03
	6.9E+00

	02/11/1986
	6.1E+00
	1.3E-03
	6.7E+00

	04/11/1986
	6.0E+00
	1.1E-03
	6.5E+00

	06/11/1986
	5.8E+00
	8.6E-04
	6.3E+00

	08/11/1986
	5.6E+00
	7.1E-04
	6.2E+00

	10/11/1986
	5.4E+00
	5.8E-04
	6.0E+00

	12/11/1986
	0
	0
	0

	14/11/1986
	0
	0
	0

	16/11/1986
	0
	0
	0

	18/11/1986
	0
	0
	0

	20/11/1986
	0
	0
	0

	22/11/1986
	0
	0
	0

	24/11/1986
	0
	0
	0

	26/11/1986
	0
	0
	0

	28/11/1986
	0
	0
	0

	30/11/1986
	0
	0
	0

	02/12/1986
	0
	0
	0

	04/12/1986
	0
	0
	0

	06/12/1986
	0
	0
	0

	08/12/1986
	0
	0
	0

	10/12/1986
	0
	0
	0

	12/12/1986
	0
	0
	0

	14/12/1986
	0
	0
	0

	16/12/1986
	0
	0
	0

	18/12/1986
	0
	0
	0

	20/12/1986
	0
	0
	0

	22/12/1986
	0
	0
	0

	24/12/1986
	0
	0
	0

	26/12/1986
	0
	0
	0

	28/12/1986
	0
	0
	0

	30/12/1986
	0
	0
	0

	01/01/1987
	0
	0
	0

	03/01/1987
	0
	0
	0

	05/01/1987
	0
	0
	0

	07/01/1987
	0
	0
	0

	09/01/1987
	0
	0
	0

	11/01/1987
	0
	0
	0

	13/01/1987
	0
	0
	0

	15/01/1987
	0
	0
	0

	17/01/1987
	0
	0
	0

	19/01/1987
	0
	0
	0

	21/01/1987
	0
	0
	0

	23/01/1987
	0
	0
	0

	25/01/1987
	0
	0
	0

	27/01/1987
	0
	0
	0

	29/01/1987
	0
	0
	0

	31/01/1987
	0
	0
	0

	02/02/1987
	0
	0
	0

	04/02/1987
	0
	0
	0

	06/02/1987
	0
	0
	0

	08/02/1987
	0
	0
	0

	10/02/1987
	0
	0
	0

	12/02/1987
	0
	0
	0

	14/02/1987
	0
	0
	0

	16/02/1987
	0
	0
	0

	18/02/1987
	0
	0
	0

	20/02/1987
	0
	0
	0

	22/02/1987
	0
	0
	0

	24/02/1987
	0
	0
	0

	26/02/1987
	0
	0
	0

	28/02/1987
	0
	0
	0

	02/03/1987
	0
	0
	0

	04/03/1987
	0
	0
	0

	06/03/1987
	0
	0
	0

	08/03/1987
	0
	0
	0

	10/03/1987
	0
	0
	0

	12/03/1987
	0
	0
	0

	14/03/1987
	0
	0
	0

	16/03/1987
	0
	0
	0

	18/03/1987
	0
	0
	0

	20/03/1987
	0
	0
	0

	22/03/1987
	0
	0
	0

	24/03/1987
	0
	0
	0

	26/03/1987
	0
	0
	0

	28/03/1987
	0
	0
	0

	30/03/1987
	0
	0
	0

	01/04/1987
	0
	0
	0

	03/04/1987
	0
	0
	0

	05/04/1987
	0
	0
	0

	07/04/1987
	0
	0
	0

	09/04/1987
	0
	0
	0

	11/04/1987
	0
	0
	0

	13/04/1987
	0
	0
	0

	15/04/1987
	0
	0
	0

	17/04/1987
	0
	0
	0

	19/04/1987
	0
	0
	0

	21/04/1987
	9.2E-01
	1.5E-10
	3.4E+00

	23/04/1987
	9.1E-01
	1.3E-10
	3.4E+00

	25/04/1987
	9.0E-01
	1.1E-10
	3.4E+00

	27/04/1987
	8.9E-01
	9.1E-11
	3.4E+00

	29/04/1987
	8.7E-01
	7.6E-11
	3.4E+00

	01/05/1987
	8.6E-01
	6.3E-11
	3.4E+00

	03/05/1987
	8.5E-01
	5.3E-11
	3.4E+00

	05/05/1987
	8.4E-01
	4.4E-11
	3.4E+00

	07/05/1987
	8.3E-01
	3.7E-11
	3.4E+00

	09/05/1987
	8.2E-01
	3.1E-11
	3.4E+00

	11/05/1987
	8.1E-01
	2.6E-11
	3.4E+00

	13/05/1987
	8.0E-01
	2.2E-11
	3.4E+00

	15/05/1987
	7.9E-01
	1.8E-11
	3.4E+00

	17/05/1987
	7.8E-01
	1.5E-11
	3.4E+00

	19/05/1987
	7.7E-01
	1.3E-11
	3.4E+00

	21/05/1987
	7.6E-01
	1.1E-11
	3.4E+00

	23/05/1987
	7.5E-01
	9.0E-12
	3.4E+00

	25/05/1987
	7.4E-01
	7.5E-12
	3.4E+00

	27/05/1987
	7.3E-01
	6.3E-12
	3.4E+00

	29/05/1987
	7.2E-01
	5.3E-12
	3.4E+00

	31/05/1987
	7.1E-01
	4.4E-12
	3.4E+00

	02/06/1987
	7.0E-01
	3.7E-12
	3.4E+00

	04/06/1987
	7.0E-01
	3.1E-12
	3.4E+00

	06/06/1987
	6.9E-01
	2.6E-12
	3.4E+00

	08/06/1987
	6.8E-01
	2.2E-12
	3.3E+00

	10/06/1987
	6.7E-01
	1.8E-12
	3.3E+00

	12/06/1987
	6.7E-01
	1.5E-12
	3.3E+00

	14/06/1987
	6.6E-01
	1.3E-12
	3.3E+00

	16/06/1987
	6.5E-01
	1.1E-12
	3.3E+00

	18/06/1987
	6.4E-01
	9.0E-13
	3.3E+00

	20/06/1987
	6.4E-01
	7.6E-13
	3.3E+00

	22/06/1987
	6.3E-01
	6.3E-13
	3.3E+00

	24/06/1987
	6.2E-01
	5.3E-13
	3.3E+00

	26/06/1987
	6.2E-01
	4.5E-13
	3.3E+00

	28/06/1987
	6.1E-01
	3.7E-13
	3.3E+00

	30/06/1987
	6.1E-01
	3.1E-13
	3.3E+00

	02/07/1987
	6.0E-01
	2.6E-13
	3.3E+00

	04/07/1987
	5.9E-01
	2.2E-13
	3.3E+00

	06/07/1987
	5.9E-01
	1.9E-13
	3.3E+00

	08/07/1987
	5.8E-01
	1.6E-13
	3.3E+00

	10/07/1987
	5.8E-01
	1.3E-13
	3.3E+00

	12/07/1987
	5.7E-01
	1.1E-13
	3.3E+00

	14/07/1987
	5.7E-01
	9.2E-14
	3.3E+00

	16/07/1987
	5.6E-01
	7.7E-14
	3.3E+00

	18/07/1987
	5.6E-01
	6.5E-14
	3.3E+00

	20/07/1987
	5.5E-01
	5.4E-14
	3.3E+00

	22/07/1987
	5.5E-01
	4.6E-14
	3.3E+00

	24/07/1987
	5.4E-01
	3.8E-14
	3.3E+00

	26/07/1987
	5.4E-01
	3.2E-14
	3.3E+00

	28/07/1987
	5.3E-01
	2.7E-14
	3.3E+00

	30/07/1987
	5.3E-01
	2.3E-14
	3.3E+00

	01/08/1987
	5.3E-01
	1.9E-14
	3.3E+00

	06/08/1987
	5.2E-01
	1.2E-14
	3.3E+00

	11/08/1987
	5.1E-01
	7.9E-15
	3.3E+00

	16/08/1987
	5.0E-01
	5.1E-15
	3.3E+00

	21/08/1987
	4.9E-01
	3.3E-15
	3.3E+00

	26/08/1987
	4.8E-01
	2.1E-15
	3.3E+00

	31/08/1987
	4.7E-01
	1.4E-15
	3.3E+00

	05/09/1987
	4.6E-01
	9.0E-16
	3.3E+00

	10/09/1987
	4.6E-01
	5.8E-16
	3.3E+00

	15/09/1987
	4.5E-01
	3.8E-16
	3.3E+00

	20/09/1987
	4.5E-01
	2.4E-16
	3.3E+00

	25/09/1987
	4.4E-01
	1.6E-16
	3.3E+00

	30/09/1987
	4.3E-01
	1.0E-16
	3.3E+00

	05/10/1987
	4.3E-01
	6.6E-17
	3.2E+00

	10/10/1987
	4.2E-01
	4.3E-17
	3.2E+00

	15/10/1987
	4.2E-01
	2.8E-17
	3.2E+00

	20/10/1987
	4.1E-01
	1.8E-17
	3.2E+00

	25/10/1987
	4.1E-01
	1.2E-17
	3.2E+00

	30/10/1987
	4.1E-01
	7.6E-18
	3.2E+00

	04/11/1987
	4.0E-01
	4.9E-18
	3.2E+00

	09/11/1987
	4.0E-01
	3.2E-18
	3.2E+00

	14/11/1987
	0
	0
	0

	19/11/1987
	0
	0
	0

	24/11/1987
	0
	0
	0

	29/11/1987
	0
	0
	0

	04/12/1987
	0
	0
	0

	09/12/1987
	0
	0
	0

	14/12/1987
	0
	0
	0

	19/12/1987
	0
	0
	0

	24/12/1987
	0
	0
	0

	29/12/1987
	0
	0
	0

	03/01/1988
	0
	0
	0

	08/01/1988
	0
	0
	0

	13/01/1988
	0
	0
	0

	18/01/1988
	0
	0
	0

	23/01/1988
	0
	0
	0

	28/01/1988
	0
	0
	0

	02/02/1988
	0
	0
	0

	07/02/1988
	0
	0
	0

	12/02/1988
	0
	0
	0

	17/02/1988
	0
	0
	0

	22/02/1988
	0
	0
	0

	27/02/1988
	0
	0
	0

	03/03/1988
	0
	0
	0

	08/03/1988
	0
	0
	0

	13/03/1988
	0
	0
	0

	18/03/1988
	0
	0
	0

	23/03/1988
	0
	0
	0

	28/03/1988
	0
	0
	0

	02/04/1988
	0
	0
	0

	07/04/1988
	0
	0
	0

	12/04/1988
	0
	0
	0

	17/04/1988
	0
	0
	0

	22/04/1988
	3.3E-01
	2.1E-24
	3.1E+00

	27/04/1988
	3.3E-01
	1.3E-24
	3.1E+00

	02/05/1988
	3.3E-01
	8.8E-25
	3.1E+00

	07/05/1988
	3.3E-01
	5.7E-25
	3.1E+00

	12/05/1988
	3.3E-01
	3.7E-25
	3.1E+00

	17/05/1988
	3.3E-01
	2.4E-25
	3.1E+00

	22/05/1988
	3.3E-01
	1.6E-25
	3.1E+00

	27/05/1988
	3.3E-01
	1.0E-25
	3.1E+00

	01/06/1988
	3.3E-01
	6.6E-26
	3.1E+00

	06/06/1988
	3.3E-01
	4.3E-26
	3.0E+00

	11/06/1988
	3.3E-01
	2.8E-26
	3.0E+00

	16/06/1988
	3.2E-01
	1.8E-26
	3.0E+00

	21/06/1988
	3.2E-01
	1.2E-26
	3.0E+00

	26/06/1988
	3.2E-01
	7.6E-27
	3.0E+00

	01/07/1988
	3.2E-01
	5.0E-27
	3.0E+00

	06/07/1988
	3.2E-01
	3.2E-27
	3.0E+00

	11/07/1988
	3.2E-01
	2.1E-27
	3.0E+00

	16/07/1988
	3.2E-01
	1.4E-27
	3.0E+00

	21/07/1988
	3.2E-01
	8.9E-28
	3.0E+00

	26/07/1988
	3.2E-01
	5.8E-28
	3.0E+00

	31/07/1988
	3.2E-01
	3.7E-28
	3.0E+00

	01/08/1988
	3.2E-01
	3.4E-28
	3.0E+00

	01/09/1988
	3.1E-01
	2.4E-29
	3.0E+00

	01/10/1988
	3.1E-01
	1.8E-30
	3.0E+00

	01/11/1988
	3.1E-01
	1.2E-31
	2.9E+00

	01/12/1988
	0
	0
	0

	01/01/1989
	3.0E-01
	6.5E-34
	2.9E+00

	01/02/1989
	3.0E-01
	4.5E-35
	2.9E+00

	01/03/1989
	2.9E-01
	4.0E-36
	2.8E+00

	01/04/1989
	2.9E-01
	2.8E-37
	2.8E+00

	01/05/1989
	2.9E-01
	2.1E-38
	2.8E+00

	01/06/1989
	2.9E-01
	1.5E-39
	2.8E+00

	01/07/1989
	2.8E-01
	1.1E-40
	2.8E+00

	01/08/1989
	2.8E-01
	7.6E-42
	2.7E+00

	01/08/1991
	2.2E-01
	0
	2.3E+00





Table A4.2. Specific activity in raw grass (Bq/kg) obtained with EcoFood.
	Date
	Cs-137
	I-131
	Sr-90

	01/08/1986
	5.8E-07
	3.1E-07
	9.8E-07

	02/08/1986
	2.3E+02
	1.2E+02
	3.9E+02

	03/08/1986
	2.2E+02
	1.0E+02
	3.6E+02

	04/08/1986
	2.0E+02
	8.8E+01
	3.4E+02

	05/08/1986
	1.9E+02
	7.6E+01
	3.2E+02

	06/08/1986
	1.8E+02
	6.5E+01
	3.0E+02

	07/08/1986
	1.7E+02
	5.7E+01
	2.8E+02

	08/08/1986
	1.6E+02
	4.9E+01
	2.7E+02

	09/08/1986
	1.5E+02
	4.2E+01
	2.5E+02

	10/08/1986
	1.4E+02
	3.7E+01
	2.4E+02

	11/08/1986
	1.3E+02
	3.2E+01
	2.2E+02

	12/08/1986
	1.3E+02
	2.7E+01
	2.1E+02

	13/08/1986
	1.2E+02
	2.4E+01
	2.0E+02

	14/08/1986
	1.1E+02
	2.1E+01
	1.8E+02

	15/08/1986
	1.1E+02
	1.8E+01
	1.7E+02

	16/08/1986
	1.0E+02
	1.5E+01
	1.6E+02

	17/08/1986
	9.5E+01
	1.3E+01
	1.5E+02

	18/08/1986
	9.0E+01
	1.2E+01
	1.4E+02

	19/08/1986
	8.5E+01
	1.0E+01
	1.4E+02

	20/08/1986
	8.0E+01
	8.7E+00
	1.3E+02

	21/08/1986
	7.6E+01
	7.6E+00
	1.2E+02

	22/08/1986
	7.2E+01
	6.6E+00
	1.1E+02

	23/08/1986
	6.8E+01
	5.7E+00
	1.1E+02

	24/08/1986
	6.4E+01
	5.0E+00
	1.0E+02

	25/08/1986
	6.1E+01
	4.3E+00
	9.4E+01

	26/08/1986
	5.8E+01
	3.8E+00
	8.8E+01

	27/08/1986
	5.5E+01
	3.3E+00
	8.3E+01

	28/08/1986
	5.2E+01
	2.9E+00
	7.8E+01

	29/08/1986
	4.9E+01
	2.5E+00
	7.4E+01

	30/08/1986
	4.6E+01
	2.2E+00
	6.9E+01

	31/08/1986
	4.4E+01
	1.9E+00
	6.5E+01

	01/09/1986
	4.2E+01
	1.7E+00
	6.2E+01

	02/09/1986
	4.0E+01
	1.4E+00
	5.8E+01

	03/09/1986
	3.8E+01
	1.3E+00
	5.5E+01

	04/09/1986
	3.6E+01
	1.1E+00
	5.3E+01

	05/09/1986
	3.5E+01
	9.8E-01
	5.0E+01

	06/09/1986
	3.3E+01
	8.7E-01
	4.8E+01

	07/09/1986
	3.2E+01
	7.6E-01
	4.6E+01

	08/09/1986
	3.1E+01
	6.7E-01
	4.4E+01

	09/09/1986
	3.0E+01
	6.0E-01
	4.2E+01

	10/09/1986
	2.9E+01
	5.3E-01
	4.0E+01

	11/09/1986
	2.8E+01
	4.7E-01
	3.8E+01

	12/09/1986
	2.6E+01
	4.2E-01
	3.7E+01

	13/09/1986
	2.5E+01
	3.7E-01
	3.5E+01

	14/09/1986
	2.5E+01
	3.2E-01
	3.4E+01

	15/09/1986
	2.4E+01
	2.9E-01
	3.2E+01

	16/09/1986
	2.3E+01
	2.5E-01
	3.1E+01

	17/09/1986
	2.2E+01
	2.2E-01
	2.9E+01

	18/09/1986
	2.1E+01
	2.0E-01
	2.8E+01

	19/09/1986
	2.0E+01
	1.8E-01
	2.7E+01

	20/09/1986
	2.0E+01
	1.6E-01
	2.6E+01

	21/09/1986
	1.9E+01
	1.4E-01
	2.5E+01

	22/09/1986
	1.8E+01
	1.2E-01
	2.4E+01

	23/09/1986
	1.8E+01
	1.1E-01
	2.3E+01

	24/09/1986
	1.7E+01
	9.6E-02
	2.2E+01

	25/09/1986
	1.6E+01
	8.4E-02
	2.1E+01

	26/09/1986
	1.6E+01
	7.4E-02
	2.0E+01

	27/09/1986
	1.5E+01
	6.5E-02
	1.9E+01

	28/09/1986
	1.5E+01
	5.8E-02
	1.8E+01

	29/09/1986
	1.4E+01
	5.1E-02
	1.8E+01

	30/09/1986
	1.4E+01
	4.5E-02
	1.7E+01

	01/10/1986
	1.3E+01
	3.9E-02
	1.6E+01

	02/10/1986
	1.3E+01
	3.5E-02
	1.6E+01

	03/10/1986
	1.3E+01
	3.1E-02
	1.5E+01

	04/10/1986
	1.2E+01
	2.8E-02
	1.5E+01

	05/10/1986
	1.2E+01
	2.5E-02
	1.4E+01

	06/10/1986
	1.2E+01
	2.2E-02
	1.4E+01

	07/10/1986
	1.1E+01
	2.0E-02
	1.3E+01

	08/10/1986
	1.1E+01
	1.8E-02
	1.3E+01

	09/10/1986
	1.1E+01
	1.6E-02
	1.2E+01

	10/10/1986
	1.0E+01
	1.5E-02
	1.2E+01

	11/10/1986
	1.0E+01
	1.3E-02
	1.2E+01

	12/10/1986
	9.9E+00
	1.2E-02
	1.1E+01

	13/10/1986
	9.7E+00
	1.1E-02
	1.1E+01

	14/10/1986
	9.4E+00
	9.8E-03
	1.1E+01

	15/10/1986
	9.2E+00
	9.0E-03
	1.0E+01

	16/10/1986
	9.0E+00
	8.2E-03
	1.0E+01

	17/10/1986
	8.7E+00
	7.4E-03
	9.8E+00

	18/10/1986
	8.5E+00
	6.7E-03
	9.5E+00

	19/10/1986
	8.3E+00
	5.8E-03
	9.3E+00

	20/10/1986
	8.1E+00
	5.2E-03
	9.0E+00

	21/10/1986
	7.9E+00
	4.7E-03
	8.8E+00

	22/10/1986
	7.8E+00
	4.2E-03
	8.5E+00

	23/10/1986
	7.6E+00
	3.7E-03
	8.3E+00

	24/10/1986
	7.4E+00
	3.2E-03
	8.1E+00

	25/10/1986
	7.2E+00
	2.9E-03
	7.9E+00

	26/10/1986
	7.1E+00
	2.5E-03
	7.7E+00

	27/10/1986
	6.9E+00
	2.2E-03
	7.5E+00

	28/10/1986
	6.8E+00
	2.0E-03
	7.3E+00

	29/10/1986
	6.6E+00
	1.8E-03
	7.2E+00

	30/10/1986
	6.5E+00
	1.6E-03
	7.0E+00

	31/10/1986
	6.4E+00
	1.4E-03
	6.9E+00

	01/11/1986
	6.3E+00
	1.3E-03
	6.7E+00

	02/11/1986
	6.1E+00
	1.1E-03
	6.6E+00

	03/11/1986
	6.0E+00
	1.0E-03
	6.5E+00

	04/11/1986
	5.9E+00
	9.4E-04
	6.4E+00

	05/11/1986
	5.9E+00
	8.7E-04
	6.3E+00

	06/11/1986
	5.8E+00
	8.0E-04
	6.3E+00

	07/11/1986
	5.7E+00
	7.3E-04
	6.2E+00

	08/11/1986
	5.6E+00
	6.7E-04
	6.1E+00

	09/11/1986
	5.5E+00
	6.2E-04
	6.1E+00

	10/11/1986
	5.4E+00
	5.7E-04
	6.0E+00

	11/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	12/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	13/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	14/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	15/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	16/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	17/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	18/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	19/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	20/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	21/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	22/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	23/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	24/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	25/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	26/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	27/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	28/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	29/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	30/11/1986
	0.0E+00
	0.0E+00
	0.0E+00

	01/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	02/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	03/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	04/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	05/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	06/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	07/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	08/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	09/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	10/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	11/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	12/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	13/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	14/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	15/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	16/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	17/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	18/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	19/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	20/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	21/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	22/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	23/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	24/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	25/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	26/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	27/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	28/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	29/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	30/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	31/12/1986
	0.0E+00
	0.0E+00
	0.0E+00

	01/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	02/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	03/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	04/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	05/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	06/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	07/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	08/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	09/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	10/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	11/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	12/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	13/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	14/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	15/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	16/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	17/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	18/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	19/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	20/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	21/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	22/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	23/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	24/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	25/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	26/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	27/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	28/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	29/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	30/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	31/01/1987
	0.0E+00
	0.0E+00
	0.0E+00

	01/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	02/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	03/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	04/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	05/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	06/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	07/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	08/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	09/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	10/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	11/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	12/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	13/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	14/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	15/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	16/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	17/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	18/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	19/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	20/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	21/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	22/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	23/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	24/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	25/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	26/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	27/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	28/02/1987
	0.0E+00
	0.0E+00
	0.0E+00

	01/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	02/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	03/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	04/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	05/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	06/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	07/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	08/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	09/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	10/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	11/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	12/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	13/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	14/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	15/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	16/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	17/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	18/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	19/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	20/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	21/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	22/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	23/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	24/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	25/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	26/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	27/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	28/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	29/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	30/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	31/03/1987
	0.0E+00
	0.0E+00
	0.0E+00

	01/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	02/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	03/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	04/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	05/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	06/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	07/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	08/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	09/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	10/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	11/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	12/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	13/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	14/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	15/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	16/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	17/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	18/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	19/04/1987
	0.0E+00
	0.0E+00
	0.0E+00

	20/04/1987
	9.3E-01
	6.2E-09
	3.4E+00

	21/04/1987
	9.2E-01
	6.0E-09
	3.4E+00

	22/04/1987
	9.2E-01
	5.8E-09
	3.4E+00

	23/04/1987
	9.1E-01
	5.5E-09
	3.4E+00

	24/04/1987
	9.0E-01
	5.2E-09
	3.4E+00

	25/04/1987
	9.0E-01
	5.0E-09
	3.4E+00

	26/04/1987
	8.9E-01
	4.6E-09
	3.4E+00

	27/04/1987
	8.8E-01
	4.2E-09
	3.4E+00

	28/04/1987
	8.8E-01
	3.8E-09
	3.4E+00

	29/04/1987
	8.7E-01
	3.5E-09
	3.4E+00

	30/04/1987
	8.7E-01
	3.1E-09
	3.4E+00

	01/05/1987
	8.6E-01
	2.8E-09
	3.4E+00

	02/05/1987
	8.5E-01
	2.5E-09
	3.4E+00

	03/05/1987
	8.5E-01
	2.2E-09
	3.4E+00

	04/05/1987
	8.4E-01
	2.0E-09
	3.4E+00

	05/05/1987
	8.4E-01
	1.8E-09
	3.4E+00

	06/05/1987
	8.3E-01
	1.6E-09
	3.4E+00

	07/05/1987
	8.3E-01
	1.4E-09
	3.4E+00

	08/05/1987
	8.2E-01
	1.3E-09
	3.4E+00

	09/05/1987
	8.1E-01
	1.2E-09
	3.4E+00

	10/05/1987
	8.1E-01
	1.1E-09
	3.4E+00

	11/05/1987
	8.0E-01
	1.0E-09
	3.4E+00

	12/05/1987
	8.0E-01
	9.2E-10
	3.4E+00

	13/05/1987
	7.9E-01
	8.5E-10
	3.4E+00

	14/05/1987
	7.9E-01
	7.8E-10
	3.4E+00

	15/05/1987
	7.8E-01
	7.1E-10
	3.4E+00

	16/05/1987
	7.8E-01
	6.5E-10
	3.4E+00

	17/05/1987
	7.7E-01
	5.9E-10
	3.4E+00

	18/05/1987
	7.7E-01
	5.4E-10
	3.4E+00

	19/05/1987
	7.6E-01
	5.0E-10
	3.4E+00

	20/05/1987
	7.6E-01
	4.6E-10
	3.4E+00

	21/05/1987
	7.5E-01
	4.2E-10
	3.4E+00

	22/05/1987
	7.5E-01
	3.8E-10
	3.4E+00

	23/05/1987
	7.5E-01
	3.5E-10
	3.4E+00

	24/05/1987
	7.4E-01
	3.3E-10
	3.4E+00

	25/05/1987
	7.4E-01
	3.0E-10
	3.4E+00

	26/05/1987
	7.3E-01
	2.7E-10
	3.4E+00

	27/05/1987
	7.3E-01
	2.5E-10
	3.4E+00

	28/05/1987
	7.2E-01
	2.3E-10
	3.4E+00

	29/05/1987
	7.2E-01
	2.1E-10
	3.3E+00

	30/05/1987
	7.1E-01
	1.9E-10
	3.3E+00

	31/05/1987
	7.1E-01
	1.7E-10
	3.3E+00

	01/06/1987
	7.1E-01
	1.6E-10
	3.3E+00

	02/06/1987
	7.0E-01
	1.4E-10
	3.3E+00

	03/06/1987
	7.0E-01
	1.3E-10
	3.3E+00

	04/06/1987
	6.9E-01
	1.2E-10
	3.3E+00

	05/06/1987
	6.9E-01
	1.1E-10
	3.3E+00

	06/06/1987
	6.9E-01
	9.9E-11
	3.3E+00

	07/06/1987
	6.8E-01
	9.0E-11
	3.3E+00

	08/06/1987
	6.8E-01
	8.2E-11
	3.3E+00

	09/06/1987
	6.7E-01
	7.4E-11
	3.3E+00

	10/06/1987
	6.7E-01
	6.7E-11
	3.3E+00

	11/06/1987
	6.7E-01
	6.1E-11
	3.3E+00

	12/06/1987
	6.6E-01
	5.5E-11
	3.3E+00

	13/06/1987
	6.6E-01
	5.1E-11
	3.3E+00

	14/06/1987
	6.6E-01
	4.6E-11
	3.3E+00

	15/06/1987
	6.5E-01
	4.2E-11
	3.3E+00

	16/06/1987
	6.5E-01
	3.8E-11
	3.3E+00

	17/06/1987
	6.5E-01
	3.4E-11
	3.3E+00

	18/06/1987
	6.4E-01
	3.1E-11
	3.3E+00

	19/06/1987
	6.4E-01
	2.9E-11
	3.3E+00

	20/06/1987
	6.4E-01
	2.6E-11
	3.3E+00

	21/06/1987
	6.3E-01
	2.5E-11
	3.3E+00

	22/06/1987
	6.3E-01
	2.3E-11
	3.3E+00

	23/06/1987
	6.3E-01
	2.1E-11
	3.3E+00

	24/06/1987
	6.2E-01
	2.0E-11
	3.3E+00

	25/06/1987
	6.2E-01
	1.9E-11
	3.3E+00

	26/06/1987
	6.2E-01
	1.7E-11
	3.3E+00

	27/06/1987
	6.1E-01
	1.6E-11
	3.3E+00

	28/06/1987
	6.1E-01
	1.5E-11
	3.3E+00

	29/06/1987
	6.1E-01
	1.4E-11
	3.3E+00

	30/06/1987
	6.0E-01
	1.3E-11
	3.3E+00

	01/07/1987
	6.0E-01
	1.2E-11
	3.3E+00

	02/07/1987
	6.0E-01
	1.1E-11
	3.3E+00

	03/07/1987
	6.0E-01
	1.1E-11
	3.3E+00

	04/07/1987
	5.9E-01
	1.1E-11
	3.3E+00

	05/07/1987
	5.9E-01
	1.0E-11
	3.3E+00

	06/07/1987
	5.9E-01
	9.7E-12
	3.3E+00

	07/07/1987
	5.8E-01
	9.2E-12
	3.3E+00

	08/07/1987
	5.8E-01
	8.6E-12
	3.3E+00

	09/07/1987
	5.8E-01
	8.0E-12
	3.3E+00

	10/07/1987
	5.8E-01
	7.3E-12
	3.3E+00

	11/07/1987
	5.7E-01
	6.4E-12
	3.3E+00

	12/07/1987
	5.7E-01
	6.0E-12
	3.3E+00

	13/07/1987
	5.7E-01
	5.7E-12
	3.3E+00

	14/07/1987
	5.7E-01
	5.4E-12
	3.3E+00

	15/07/1987
	5.6E-01
	5.1E-12
	3.3E+00

	16/07/1987
	5.6E-01
	4.6E-12
	3.3E+00

	17/07/1987
	5.6E-01
	4.3E-12
	3.3E+00

	18/07/1987
	5.6E-01
	3.9E-12
	3.3E+00

	19/07/1987
	5.5E-01
	3.5E-12
	3.3E+00

	20/07/1987
	5.5E-01
	3.2E-12
	3.3E+00

	21/07/1987
	5.5E-01
	2.9E-12
	3.3E+00

	22/07/1987
	5.5E-01
	2.6E-12
	3.3E+00

	23/07/1987
	5.4E-01
	2.3E-12
	3.3E+00

	24/07/1987
	5.4E-01
	2.1E-12
	3.3E+00

	25/07/1987
	5.4E-01
	1.9E-12
	3.3E+00

	26/07/1987
	5.4E-01
	1.7E-12
	3.3E+00

	27/07/1987
	5.4E-01
	1.6E-12
	3.3E+00

	28/07/1987
	5.3E-01
	1.4E-12
	3.3E+00

	29/07/1987
	5.3E-01
	1.3E-12
	3.3E+00

	30/07/1987
	5.3E-01
	1.1E-12
	3.3E+00

	31/07/1987
	5.3E-01
	9.7E-13
	3.3E+00

	01/08/1987
	5.2E-01
	8.5E-13
	3.3E+00

	02/08/1987
	5.2E-01
	7.5E-13
	3.3E+00

	03/08/1987
	5.2E-01
	6.6E-13
	3.3E+00

	04/08/1987
	5.2E-01
	5.9E-13
	3.3E+00

	05/08/1987
	5.2E-01
	5.3E-13
	3.3E+00

	06/08/1987
	5.1E-01
	4.8E-13
	3.3E+00

	07/08/1987
	5.1E-01
	4.5E-13
	3.3E+00

	08/08/1987
	5.1E-01
	3.9E-13
	3.3E+00

	09/08/1987
	5.1E-01
	3.4E-13
	3.3E+00

	10/08/1987
	5.1E-01
	2.9E-13
	3.3E+00

	11/08/1987
	5.0E-01
	2.5E-13
	3.3E+00

	12/08/1987
	5.0E-01
	2.2E-13
	3.3E+00

	13/08/1987
	5.0E-01
	1.9E-13
	3.3E+00

	14/08/1987
	5.0E-01
	1.7E-13
	3.3E+00

	15/08/1987
	5.0E-01
	1.5E-13
	3.3E+00

	16/08/1987
	5.0E-01
	1.4E-13
	3.3E+00

	17/08/1987
	4.9E-01
	1.4E-13
	3.3E+00

	18/08/1987
	4.9E-01
	1.2E-13
	3.3E+00

	19/08/1987
	4.9E-01
	1.1E-13
	3.3E+00

	20/08/1987
	4.9E-01
	9.1E-14
	3.3E+00

	21/08/1987
	4.9E-01
	7.9E-14
	3.3E+00

	22/08/1987
	4.9E-01
	6.9E-14
	3.3E+00

	23/08/1987
	4.8E-01
	6.2E-14
	3.3E+00

	24/08/1987
	4.8E-01
	5.6E-14
	3.3E+00

	25/08/1987
	4.8E-01
	5.3E-14
	3.3E+00

	26/08/1987
	4.8E-01
	5.2E-14
	3.3E+00

	27/08/1987
	4.8E-01
	5.4E-14
	3.3E+00

	28/08/1987
	4.8E-01
	6.9E-14
	3.3E+00

	29/08/1987
	4.7E-01
	8.5E-14
	3.3E+00

	30/08/1987
	4.7E-01
	1.0E-13
	3.3E+00

	31/08/1987
	4.7E-01
	1.2E-13
	3.3E+00

	01/09/1987
	4.7E-01
	1.4E-13
	3.3E+00

	02/09/1987
	4.7E-01
	1.6E-13
	3.3E+00

	03/09/1987
	4.7E-01
	1.7E-13
	3.3E+00

	04/09/1987
	4.7E-01
	1.9E-13
	3.3E+00

	05/09/1987
	4.6E-01
	2.1E-13
	3.3E+00

	06/09/1987
	4.6E-01
	2.2E-13
	3.3E+00

	07/09/1987
	4.6E-01
	2.3E-13
	3.3E+00

	08/09/1987
	4.6E-01
	2.5E-13
	3.3E+00

	09/09/1987
	4.6E-01
	2.6E-13
	3.3E+00

	10/09/1987
	4.6E-01
	2.6E-13
	3.3E+00

	11/09/1987
	4.6E-01
	2.7E-13
	3.3E+00

	12/09/1987
	4.5E-01
	2.7E-13
	3.3E+00

	13/09/1987
	4.5E-01
	2.7E-13
	3.3E+00

	14/09/1987
	4.5E-01
	2.6E-13
	3.3E+00

	15/09/1987
	4.5E-01
	2.6E-13
	3.3E+00

	16/09/1987
	4.5E-01
	2.4E-13
	3.3E+00

	17/09/1987
	4.5E-01
	2.2E-13
	3.3E+00

	18/09/1987
	4.5E-01
	2.0E-13
	3.3E+00

	19/09/1987
	4.5E-01
	1.9E-13
	3.3E+00

	20/09/1987
	4.4E-01
	1.8E-13
	3.3E+00

	21/09/1987
	4.4E-01
	1.7E-13
	3.3E+00

	22/09/1987
	4.4E-01
	1.6E-13
	3.3E+00

	23/09/1987
	4.4E-01
	1.5E-13
	3.3E+00

	24/09/1987
	4.4E-01
	1.4E-13
	3.2E+00

	25/09/1987
	4.4E-01
	1.3E-13
	3.2E+00

	26/09/1987
	4.4E-01
	1.2E-13
	3.2E+00

	27/09/1987
	4.4E-01
	1.1E-13
	3.2E+00

	28/09/1987
	4.4E-01
	1.0E-13
	3.2E+00

	29/09/1987
	4.3E-01
	9.1E-14
	3.2E+00

	30/09/1987
	4.3E-01
	8.6E-14
	3.2E+00

	01/10/1987
	4.3E-01
	8.1E-14
	3.2E+00

	02/10/1987
	4.3E-01
	7.7E-14
	3.2E+00

	03/10/1987
	4.3E-01
	7.2E-14
	3.2E+00

	04/10/1987
	4.3E-01
	6.7E-14
	3.2E+00

	05/10/1987
	4.3E-01
	6.2E-14
	3.2E+00

	06/10/1987
	4.3E-01
	5.7E-14
	3.2E+00

	07/10/1987
	4.3E-01
	5.3E-14
	3.2E+00

	08/10/1987
	4.2E-01
	4.8E-14
	3.2E+00

	09/10/1987
	4.2E-01
	4.3E-14
	3.2E+00

	10/10/1987
	4.2E-01
	4.1E-14
	3.2E+00

	11/10/1987
	4.2E-01
	3.8E-14
	3.2E+00

	12/10/1987
	4.2E-01
	3.6E-14
	3.2E+00

	13/10/1987
	4.2E-01
	3.4E-14
	3.2E+00

	14/10/1987
	4.2E-01
	3.2E-14
	3.2E+00

	15/10/1987
	4.2E-01
	2.9E-14
	3.2E+00

	16/10/1987
	4.2E-01
	2.7E-14
	3.2E+00

	17/10/1987
	4.2E-01
	2.5E-14
	3.2E+00

	18/10/1987
	4.2E-01
	2.2E-14
	3.2E+00

	19/10/1987
	4.1E-01
	2.0E-14
	3.2E+00

	20/10/1987
	4.1E-01
	2.0E-14
	3.2E+00

	21/10/1987
	4.1E-01
	1.8E-14
	3.2E+00

	22/10/1987
	4.1E-01
	1.6E-14
	3.2E+00

	23/10/1987
	4.1E-01
	1.4E-14
	3.2E+00

	24/10/1987
	4.1E-01
	1.2E-14
	3.2E+00

	25/10/1987
	4.1E-01
	9.8E-15
	3.2E+00

	26/10/1987
	4.1E-01
	8.1E-15
	3.2E+00

	27/10/1987
	4.1E-01
	6.5E-15
	3.2E+00

	28/10/1987
	4.1E-01
	5.1E-15
	3.2E+00

	29/10/1987
	4.1E-01
	3.8E-15
	3.2E+00

	30/10/1987
	4.1E-01
	2.6E-15
	3.2E+00

	31/10/1987
	4.0E-01
	1.5E-15
	3.2E+00

	01/11/1987
	4.0E-01
	8.5E-16
	3.2E+00

	02/11/1987
	4.0E-01
	3.0E-16
	3.2E+00

	03/11/1987
	4.0E-01
	-1.0E-16
	3.2E+00

	04/11/1987
	4.0E-01
	-1.0E-16
	3.2E+00

	05/11/1987
	4.0E-01
	-1.0E-16
	3.2E+00

	06/11/1987
	4.0E-01
	-9.7E-17
	3.2E+00

	07/11/1987
	4.0E-01
	-9.3E-17
	3.2E+00

	08/11/1987
	4.0E-01
	-8.8E-17
	3.2E+00

	09/11/1987
	4.0E-01
	-8.1E-17
	3.2E+00

	10/11/1987
	4.0E-01
	-7.3E-17
	3.2E+00

	11/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	12/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	13/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	14/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	15/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	16/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	17/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	18/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	19/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	20/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	21/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	22/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	23/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	24/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	25/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	26/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	27/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	28/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	29/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	30/11/1987
	0.0E+00
	0.0E+00
	0.0E+00

	01/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	02/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	03/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	04/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	05/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	06/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	07/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	08/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	09/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	10/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	11/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	12/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	13/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	14/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	15/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	16/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	17/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	18/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	19/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	20/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	21/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	22/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	23/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	24/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	25/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	26/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	27/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	28/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	29/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	30/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	31/12/1987
	0.0E+00
	0.0E+00
	0.0E+00

	01/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	02/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	03/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	04/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	05/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	06/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	07/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	08/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	09/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	10/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	11/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	12/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	13/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	14/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	15/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	16/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	17/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	18/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	19/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	20/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	21/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	22/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	23/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	24/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	25/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	26/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	27/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	28/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	29/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	30/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	31/01/1988
	0.0E+00
	0.0E+00
	0.0E+00

	01/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	02/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	03/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	04/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	05/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	06/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	07/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	08/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	09/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	10/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	11/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	12/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	13/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	14/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	15/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	16/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	17/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	18/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	19/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	20/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	21/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	22/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	23/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	24/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	25/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	26/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	27/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	28/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	29/02/1988
	0.0E+00
	0.0E+00
	0.0E+00

	01/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	02/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	03/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	04/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	05/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	06/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	07/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	08/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	09/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	10/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	11/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	12/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	13/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	14/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	15/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	16/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	17/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	18/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	19/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	20/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	21/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	22/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	23/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	24/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	25/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	26/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	27/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	28/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	29/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	30/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	31/03/1988
	0.0E+00
	0.0E+00
	0.0E+00

	01/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	02/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	03/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	04/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	05/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	06/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	07/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	08/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	09/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	10/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	11/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	12/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	13/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	14/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	15/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	16/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	17/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	18/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	19/04/1988
	0.0E+00
	0.0E+00
	0.0E+00

	20/04/1988
	3.3E-01
	4.3E-17
	3.1E+00

	21/04/1988
	3.3E-01
	3.1E-17
	3.1E+00

	22/04/1988
	3.3E-01
	3.0E-17
	3.1E+00

	23/04/1988
	3.3E-01
	2.9E-17
	3.1E+00

	24/04/1988
	3.3E-01
	2.9E-17
	3.1E+00

	25/04/1988
	3.3E-01
	2.8E-17
	3.1E+00

	26/04/1988
	3.3E-01
	2.7E-17
	3.1E+00

	27/04/1988
	3.2E-01
	2.6E-17
	3.1E+00

	28/04/1988
	3.2E-01
	2.5E-17
	3.1E+00

	29/04/1988
	3.2E-01
	2.4E-17
	3.1E+00

	30/04/1988
	3.2E-01
	2.3E-17
	3.1E+00

	01/05/1988
	3.2E-01
	2.2E-17
	3.1E+00

	02/05/1988
	3.2E-01
	2.1E-17
	3.1E+00

	03/05/1988
	3.2E-01
	2.0E-17
	3.1E+00

	04/05/1988
	3.2E-01
	1.9E-17
	3.1E+00

	05/05/1988
	3.2E-01
	1.8E-17
	3.1E+00

	06/05/1988
	3.2E-01
	1.7E-17
	3.1E+00

	07/05/1988
	3.2E-01
	1.6E-17
	3.1E+00

	08/05/1988
	3.2E-01
	1.5E-17
	3.1E+00

	09/05/1988
	3.2E-01
	1.4E-17
	3.1E+00

	10/05/1988
	3.2E-01
	1.3E-17
	3.1E+00

	11/05/1988
	3.2E-01
	1.2E-17
	3.1E+00

	12/05/1988
	3.2E-01
	1.1E-17
	3.1E+00

	13/05/1988
	3.2E-01
	1.0E-17
	3.1E+00

	14/05/1988
	3.2E-01
	9.5E-18
	3.1E+00

	15/05/1988
	3.2E-01
	8.7E-18
	3.1E+00

	16/05/1988
	3.2E-01
	8.0E-18
	3.1E+00

	17/05/1988
	3.2E-01
	7.4E-18
	3.1E+00

	18/05/1988
	3.2E-01
	6.8E-18
	3.1E+00

	19/05/1988
	3.2E-01
	6.2E-18
	3.1E+00

	20/05/1988
	3.2E-01
	5.9E-18
	3.1E+00

	21/05/1988
	3.2E-01
	5.5E-18
	3.1E+00

	22/05/1988
	3.2E-01
	5.2E-18
	3.1E+00

	23/05/1988
	3.2E-01
	4.9E-18
	3.1E+00

	24/05/1988
	3.2E-01
	4.5E-18
	3.1E+00

	25/05/1988
	3.2E-01
	4.2E-18
	3.1E+00

	26/05/1988
	3.2E-01
	3.8E-18
	3.1E+00

	27/05/1988
	3.2E-01
	3.5E-18
	3.1E+00

	28/05/1988
	3.2E-01
	3.3E-18
	3.1E+00

	29/05/1988
	3.2E-01
	3.1E-18
	3.0E+00

	30/05/1988
	3.2E-01
	2.9E-18
	3.0E+00

	31/05/1988
	3.2E-01
	2.7E-18
	3.0E+00

	01/06/1988
	3.2E-01
	2.5E-18
	3.0E+00

	02/06/1988
	3.2E-01
	2.3E-18
	3.0E+00

	03/06/1988
	3.2E-01
	2.1E-18
	3.0E+00

	04/06/1988
	3.2E-01
	2.0E-18
	3.0E+00

	05/06/1988
	3.2E-01
	1.8E-18
	3.0E+00

	06/06/1988
	3.2E-01
	1.7E-18
	3.0E+00

	07/06/1988
	3.2E-01
	1.6E-18
	3.0E+00

	08/06/1988
	3.2E-01
	1.5E-18
	3.0E+00

	09/06/1988
	3.2E-01
	1.4E-18
	3.0E+00

	10/06/1988
	3.2E-01
	1.3E-18
	3.0E+00

	11/06/1988
	3.2E-01
	1.1E-18
	3.0E+00

	12/06/1988
	3.2E-01
	1.1E-18
	3.0E+00

	13/06/1988
	3.2E-01
	9.7E-19
	3.0E+00

	14/06/1988
	3.2E-01
	9.0E-19
	3.0E+00

	15/06/1988
	3.2E-01
	8.3E-19
	3.0E+00

	16/06/1988
	3.2E-01
	7.6E-19
	3.0E+00

	17/06/1988
	3.2E-01
	7.0E-19
	3.0E+00

	18/06/1988
	3.2E-01
	6.5E-19
	3.0E+00

	19/06/1988
	3.2E-01
	6.0E-19
	3.0E+00

	20/06/1988
	3.2E-01
	5.5E-19
	3.0E+00

	21/06/1988
	3.2E-01
	5.0E-19
	3.0E+00

	22/06/1988
	3.2E-01
	4.6E-19
	3.0E+00

	23/06/1988
	3.2E-01
	4.2E-19
	3.0E+00

	24/06/1988
	3.2E-01
	3.8E-19
	3.0E+00

	25/06/1988
	3.2E-01
	3.5E-19
	3.0E+00

	26/06/1988
	3.2E-01
	3.2E-19
	3.0E+00

	27/06/1988
	3.2E-01
	2.9E-19
	3.0E+00

	28/06/1988
	3.2E-01
	2.7E-19
	3.0E+00

	29/06/1988
	3.2E-01
	2.4E-19
	3.0E+00

	30/06/1988
	3.2E-01
	2.2E-19
	3.0E+00

	01/07/1988
	3.2E-01
	2.0E-19
	3.0E+00

	02/07/1988
	3.2E-01
	1.8E-19
	3.0E+00

	03/07/1988
	3.2E-01
	1.7E-19
	3.0E+00

	04/07/1988
	3.2E-01
	1.5E-19
	3.0E+00

	05/07/1988
	3.2E-01
	1.4E-19
	3.0E+00

	06/07/1988
	3.2E-01
	1.3E-19
	3.0E+00

	07/07/1988
	3.2E-01
	1.1E-19
	3.0E+00

	08/07/1988
	3.2E-01
	1.0E-19
	3.0E+00

	09/07/1988
	3.2E-01
	9.4E-20
	3.0E+00

	10/07/1988
	3.2E-01
	8.5E-20
	3.0E+00

	11/07/1988
	3.2E-01
	7.9E-20
	3.0E+00

	12/07/1988
	3.2E-01
	7.3E-20
	3.0E+00

	13/07/1988
	3.2E-01
	6.6E-20
	3.0E+00

	14/07/1988
	3.2E-01
	5.9E-20
	3.0E+00

	15/07/1988
	3.2E-01
	5.3E-20
	3.0E+00

	16/07/1988
	3.2E-01
	4.9E-20
	3.0E+00

	17/07/1988
	3.2E-01
	4.5E-20
	3.0E+00

	18/07/1988
	3.2E-01
	4.2E-20
	3.0E+00

	19/07/1988
	3.2E-01
	3.8E-20
	3.0E+00

	20/07/1988
	3.2E-01
	3.5E-20
	3.0E+00

	21/07/1988
	3.2E-01
	3.2E-20
	3.0E+00

	22/07/1988
	3.2E-01
	3.0E-20
	3.0E+00

	23/07/1988
	3.2E-01
	2.7E-20
	3.0E+00

	24/07/1988
	3.2E-01
	2.5E-20
	3.0E+00

	25/07/1988
	3.2E-01
	2.3E-20
	3.0E+00

	26/07/1988
	3.2E-01
	2.1E-20
	3.0E+00

	27/07/1988
	3.2E-01
	2.0E-20
	3.0E+00

	28/07/1988
	3.2E-01
	1.8E-20
	3.0E+00

	29/07/1988
	3.2E-01
	1.7E-20
	3.0E+00

	30/07/1988
	3.2E-01
	1.5E-20
	3.0E+00

	31/07/1988
	3.1E-01
	1.4E-20
	3.0E+00

	01/08/1988
	3.1E-01
	1.3E-20
	3.0E+00







Table A4.3. Specific activity in raw cow milk (Bq/kg) obtained with FDMT. 
	Date
	Cs-137
	I-131
	 Sr-90

	01/08/1986
	0
	0
	0

	02/08/1986
	1.5E+01
	1.5E+01
	1.0E+01

	03/08/1986
	2.4E+01
	1.8E+01
	1.8E+01

	04/08/1986
	2.9E+01
	1.8E+01
	2.4E+01

	05/08/1986
	3.1E+01
	1.6E+01
	2.7E+01

	06/08/1986
	3.2E+01
	1.4E+01
	3.0E+01

	07/08/1986
	3.2E+01
	1.2E+01
	3.1E+01

	08/08/1986
	3.1E+01
	1.1E+01
	3.2E+01

	09/08/1986
	3.0E+01
	9.1E+00
	3.2E+01

	10/08/1986
	2.9E+01
	7.9E+00
	3.2E+01

	11/08/1986
	2.8E+01
	6.8E+00
	3.1E+01

	12/08/1986
	2.7E+01
	5.9E+00
	3.1E+01

	13/08/1986
	2.6E+01
	5.1E+00
	3.0E+01

	14/08/1986
	2.5E+01
	4.4E+00
	2.9E+01

	15/08/1986
	2.4E+01
	3.8E+00
	2.7E+01

	16/08/1986
	2.3E+01
	3.3E+00
	2.6E+01

	17/08/1986
	2.1E+01
	2.9E+00
	2.5E+01

	18/08/1986
	2.1E+01
	2.5E+00
	2.4E+01

	19/08/1986
	2.0E+01
	2.2E+00
	2.3E+01

	20/08/1986
	1.9E+01
	1.9E+00
	2.1E+01

	21/08/1986
	1.8E+01
	1.6E+00
	2.0E+01

	22/08/1986
	1.7E+01
	1.4E+00
	1.9E+01

	23/08/1986
	1.6E+01
	1.2E+00
	1.8E+01

	24/08/1986
	1.6E+01
	1.1E+00
	1.7E+01

	25/08/1986
	1.5E+01
	9.3E-01
	1.6E+01

	26/08/1986
	1.4E+01
	8.1E-01
	1.5E+01

	27/08/1986
	1.4E+01
	7.0E-01
	1.5E+01

	28/08/1986
	1.3E+01
	6.1E-01
	1.4E+01

	29/08/1986
	1.2E+01
	5.3E-01
	1.3E+01

	30/08/1986
	1.2E+01
	4.6E-01
	1.2E+01

	31/08/1986
	1.1E+01
	4.0E-01
	1.2E+01

	01/09/1986
	1.1E+01
	3.5E-01
	1.1E+01

	03/09/1986
	1.0E+01
	2.8E-01
	9.9E+00

	05/09/1986
	9.4E+00
	2.2E-01
	9.0E+00

	07/09/1986
	8.8E+00
	1.7E-01
	8.2E+00

	09/09/1986
	8.2E+00
	1.3E-01
	7.5E+00

	11/09/1986
	7.6E+00
	1.0E-01
	6.8E+00

	13/09/1986
	7.1E+00
	7.9E-02
	6.3E+00

	15/09/1986
	6.6E+00
	6.2E-02
	5.7E+00

	17/09/1986
	6.2E+00
	4.8E-02
	5.3E+00

	19/09/1986
	5.8E+00
	3.8E-02
	4.9E+00

	21/09/1986
	5.4E+00
	3.0E-02
	4.5E+00

	23/09/1986
	5.1E+00
	2.3E-02
	4.2E+00

	25/09/1986
	4.7E+00
	1.8E-02
	3.9E+00

	27/09/1986
	4.4E+00
	1.5E-02
	3.6E+00

	29/09/1986
	4.2E+00
	1.1E-02
	3.3E+00

	01/10/1986
	3.9E+00
	9.1E-03
	3.1E+00

	03/10/1986
	3.7E+00
	7.2E-03
	2.9E+00

	05/10/1986
	3.5E+00
	5.8E-03
	2.7E+00

	07/10/1986
	3.3E+00
	4.6E-03
	2.5E+00

	09/10/1986
	3.1E+00
	3.7E-03
	2.4E+00

	11/10/1986
	2.9E+00
	3.0E-03
	2.3E+00

	13/10/1986
	2.8E+00
	2.4E-03
	2.1E+00

	15/10/1986
	2.6E+00
	1.9E-03
	2.0E+00

	17/10/1986
	2.5E+00
	1.5E-03
	1.9E+00

	19/10/1986
	2.4E+00
	1.2E-03
	1.8E+00

	21/10/1986
	2.3E+00
	9.9E-04
	1.7E+00

	23/10/1986
	2.1E+00
	8.0E-04
	1.7E+00

	25/10/1986
	2.2E+00
	7.3E-04
	1.7E+00

	27/10/1986
	2.3E+00
	6.8E-04
	1.9E+00

	29/10/1986
	2.5E+00
	6.3E-04
	2.1E+00

	31/10/1986
	2.7E+00
	5.9E-04
	2.3E+00

	02/11/1986
	2.9E+00
	5.4E-04
	2.6E+00

	04/11/1986
	3.1E+00
	5.0E-04
	2.9E+00

	06/11/1986
	3.4E+00
	4.6E-04
	3.2E+00

	08/11/1986
	3.6E+00
	4.2E-04
	3.5E+00

	10/11/1986
	3.9E+00
	3.8E-04
	3.9E+00

	12/11/1986
	4.2E+00
	3.4E-04
	4.2E+00

	14/11/1986
	4.3E+00
	2.9E-04
	4.4E+00

	16/11/1986
	4.4E+00
	2.5E-04
	4.6E+00

	18/11/1986
	4.4E+00
	2.1E-04
	4.7E+00

	20/11/1986
	4.4E+00
	1.7E-04
	4.7E+00

	22/11/1986
	4.4E+00
	1.5E-04
	4.7E+00

	24/11/1986
	4.4E+00
	1.2E-04
	4.8E+00

	26/11/1986
	4.4E+00
	1.0E-04
	4.8E+00

	28/11/1986
	4.4E+00
	8.7E-05
	4.8E+00

	30/11/1986
	4.5E+00
	7.3E-05
	4.8E+00

	02/12/1986
	4.5E+00
	6.2E-05
	4.8E+00

	04/12/1986
	4.5E+00
	5.2E-05
	4.8E+00

	06/12/1986
	4.5E+00
	4.4E-05
	4.8E+00

	08/12/1986
	4.5E+00
	3.7E-05
	4.8E+00

	10/12/1986
	4.5E+00
	3.1E-05
	4.8E+00

	12/12/1986
	4.5E+00
	2.6E-05
	4.8E+00

	14/12/1986
	4.5E+00
	2.2E-05
	4.8E+00

	16/12/1986
	4.5E+00
	1.9E-05
	4.8E+00

	18/12/1986
	4.5E+00
	1.6E-05
	4.8E+00

	20/12/1986
	4.5E+00
	1.3E-05
	4.8E+00

	22/12/1986
	4.5E+00
	1.1E-05
	4.8E+00

	24/12/1986
	4.5E+00
	9.3E-06
	4.8E+00

	26/12/1986
	4.5E+00
	7.8E-06
	4.8E+00

	28/12/1986
	4.5E+00
	6.6E-06
	4.8E+00

	30/12/1986
	4.5E+00
	5.6E-06
	4.8E+00

	01/01/1987
	4.5E+00
	4.7E-06
	4.8E+00

	03/01/1987
	4.5E+00
	3.9E-06
	4.8E+00

	05/01/1987
	4.5E+00
	3.3E-06
	4.8E+00

	07/01/1987
	4.5E+00
	2.8E-06
	4.8E+00

	09/01/1987
	4.5E+00
	2.3E-06
	4.8E+00

	11/01/1987
	4.5E+00
	2.0E-06
	4.8E+00

	13/01/1987
	4.5E+00
	1.7E-06
	4.8E+00

	15/01/1987
	4.5E+00
	1.4E-06
	4.8E+00

	17/01/1987
	4.5E+00
	1.2E-06
	4.8E+00

	19/01/1987
	4.5E+00
	9.9E-07
	4.8E+00

	21/01/1987
	4.5E+00
	8.4E-07
	4.8E+00

	23/01/1987
	4.5E+00
	7.0E-07
	4.8E+00

	25/01/1987
	4.5E+00
	5.9E-07
	4.8E+00

	27/01/1987
	4.5E+00
	5.0E-07
	4.8E+00

	29/01/1987
	4.5E+00
	4.2E-07
	4.8E+00

	31/01/1987
	4.5E+00
	3.5E-07
	4.8E+00

	02/02/1987
	4.5E+00
	3.0E-07
	4.8E+00

	04/02/1987
	4.5E+00
	2.5E-07
	4.8E+00

	06/02/1987
	4.5E+00
	2.1E-07
	4.8E+00

	08/02/1987
	4.5E+00
	1.8E-07
	4.8E+00

	10/02/1987
	4.5E+00
	1.5E-07
	4.8E+00

	12/02/1987
	4.5E+00
	1.3E-07
	4.8E+00

	14/02/1987
	4.5E+00
	1.1E-07
	4.8E+00

	16/02/1987
	4.5E+00
	8.9E-08
	4.8E+00

	18/02/1987
	4.5E+00
	7.5E-08
	4.8E+00

	20/02/1987
	4.5E+00
	6.3E-08
	4.8E+00

	22/02/1987
	4.5E+00
	5.3E-08
	4.8E+00

	24/02/1987
	4.5E+00
	4.5E-08
	4.8E+00

	26/02/1987
	4.5E+00
	3.8E-08
	4.8E+00

	28/02/1987
	4.5E+00
	3.2E-08
	4.8E+00

	02/03/1987
	4.5E+00
	2.7E-08
	4.8E+00

	04/03/1987
	4.5E+00
	2.2E-08
	4.8E+00

	06/03/1987
	4.5E+00
	1.9E-08
	4.8E+00

	08/03/1987
	4.5E+00
	1.6E-08
	4.8E+00

	10/03/1987
	4.5E+00
	1.3E-08
	4.8E+00

	12/03/1987
	4.5E+00
	1.1E-08
	4.8E+00

	14/03/1987
	4.5E+00
	9.5E-09
	4.8E+00

	16/03/1987
	4.5E+00
	8.0E-09
	4.8E+00

	18/03/1987
	4.5E+00
	6.7E-09
	4.8E+00

	20/03/1987
	4.5E+00
	5.7E-09
	4.8E+00

	22/03/1987
	4.5E+00
	4.8E-09
	4.8E+00

	24/03/1987
	4.5E+00
	4.0E-09
	4.8E+00

	26/03/1987
	4.5E+00
	3.4E-09
	4.8E+00

	28/03/1987
	4.5E+00
	2.8E-09
	4.8E+00

	30/03/1987
	4.5E+00
	2.4E-09
	4.8E+00

	01/04/1987
	4.5E+00
	2.0E-09
	4.8E+00

	03/04/1987
	4.5E+00
	1.7E-09
	4.8E+00

	05/04/1987
	4.5E+00
	1.4E-09
	4.8E+00

	07/04/1987
	4.5E+00
	1.2E-09
	4.8E+00

	09/04/1987
	4.5E+00
	1.0E-09
	4.8E+00

	11/04/1987
	4.5E+00
	8.5E-10
	4.8E+00

	13/04/1987
	4.5E+00
	7.2E-10
	4.8E+00

	15/04/1987
	4.5E+00
	6.0E-10
	4.8E+00

	17/04/1987
	4.5E+00
	5.1E-10
	4.8E+00

	19/04/1987
	4.5E+00
	4.3E-10
	4.8E+00

	21/04/1987
	4.5E+00
	3.6E-10
	4.8E+00

	23/04/1987
	4.5E+00
	3.0E-10
	4.8E+00

	25/04/1987
	4.3E+00
	2.4E-10
	4.6E+00

	27/04/1987
	4.0E+00
	1.8E-10
	4.4E+00

	29/04/1987
	3.6E+00
	1.3E-10
	4.1E+00

	01/05/1987
	3.3E+00
	9.9E-11
	3.8E+00

	03/05/1987
	2.9E+00
	7.2E-11
	3.4E+00

	05/05/1987
	2.5E+00
	5.0E-11
	3.1E+00

	07/05/1987
	2.1E+00
	3.4E-11
	2.7E+00

	09/05/1987
	1.7E+00
	2.2E-11
	2.3E+00

	11/05/1987
	1.3E+00
	1.2E-11
	1.9E+00

	13/05/1987
	9.4E-01
	5.4E-12
	1.5E+00

	15/05/1987
	7.5E-01
	3.9E-12
	1.3E+00

	17/05/1987
	6.5E-01
	3.2E-12
	1.1E+00

	19/05/1987
	5.9E-01
	2.7E-12
	1.0E+00

	21/05/1987
	5.4E-01
	2.3E-12
	9.4E-01

	23/05/1987
	5.0E-01
	1.9E-12
	8.9E-01

	25/05/1987
	4.7E-01
	1.6E-12
	8.6E-01

	27/05/1987
	4.4E-01
	1.3E-12
	8.4E-01

	29/05/1987
	4.1E-01
	1.1E-12
	8.3E-01

	31/05/1987
	3.9E-01
	9.3E-13
	8.2E-01

	02/06/1987
	3.7E-01
	7.8E-13
	8.1E-01

	04/06/1987
	3.5E-01
	6.6E-13
	8.0E-01

	06/06/1987
	3.3E-01
	5.5E-13
	8.0E-01

	08/06/1987
	3.1E-01
	4.6E-13
	7.9E-01

	10/06/1987
	2.9E-01
	3.9E-13
	7.8E-01

	12/06/1987
	2.8E-01
	3.2E-13
	7.8E-01

	14/06/1987
	2.7E-01
	2.7E-13
	7.8E-01

	16/06/1987
	2.5E-01
	2.3E-13
	7.7E-01

	18/06/1987
	2.4E-01
	1.9E-13
	7.7E-01

	20/06/1987
	2.3E-01
	1.6E-13
	7.6E-01

	22/06/1987
	2.2E-01
	1.3E-13
	7.6E-01

	24/06/1987
	2.1E-01
	1.1E-13
	7.5E-01

	26/06/1987
	2.0E-01
	9.4E-14
	7.5E-01

	28/06/1987
	2.0E-01
	7.9E-14
	7.4E-01

	30/06/1987
	1.9E-01
	6.6E-14
	7.4E-01

	02/07/1987
	1.8E-01
	5.6E-14
	7.4E-01

	04/07/1987
	1.8E-01
	4.7E-14
	7.3E-01

	06/07/1987
	1.7E-01
	3.9E-14
	7.3E-01

	08/07/1987
	1.7E-01
	3.3E-14
	7.2E-01

	10/07/1987
	1.6E-01
	2.7E-14
	7.2E-01

	12/07/1987
	1.6E-01
	2.3E-14
	7.2E-01

	14/07/1987
	1.5E-01
	1.9E-14
	7.1E-01

	16/07/1987
	1.5E-01
	1.6E-14
	7.1E-01

	18/07/1987
	1.5E-01
	1.4E-14
	7.1E-01

	20/07/1987
	1.4E-01
	1.1E-14
	7.0E-01

	22/07/1987
	1.4E-01
	9.6E-15
	7.0E-01

	24/07/1987
	1.4E-01
	8.1E-15
	7.0E-01

	26/07/1987
	1.3E-01
	6.8E-15
	6.9E-01

	28/07/1987
	1.3E-01
	5.7E-15
	6.9E-01

	30/07/1987
	1.3E-01
	4.8E-15
	6.9E-01

	01/08/1987
	1.3E-01
	4.0E-15
	6.8E-01

	06/08/1987
	1.2E-01
	2.6E-15
	6.7E-01

	11/08/1987
	1.2E-01
	1.7E-15
	6.7E-01

	16/08/1987
	1.1E-01
	1.1E-15
	6.6E-01

	21/08/1987
	1.1E-01
	7.0E-16
	6.5E-01

	26/08/1987
	1.1E-01
	4.5E-16
	6.4E-01

	31/08/1987
	1.1E-01
	2.9E-16
	6.4E-01

	05/09/1987
	1.0E-01
	1.9E-16
	6.3E-01

	10/09/1987
	1.0E-01
	1.2E-16
	6.2E-01

	15/09/1987
	9.9E-02
	7.9E-17
	6.2E-01

	20/09/1987
	9.7E-02
	5.1E-17
	6.1E-01

	25/09/1987
	9.6E-02
	3.3E-17
	6.1E-01

	30/09/1987
	9.4E-02
	2.2E-17
	6.0E-01

	05/10/1987
	9.3E-02
	1.4E-17
	5.9E-01

	10/10/1987
	9.2E-02
	9.0E-18
	5.9E-01

	15/10/1987
	9.0E-02
	5.9E-18
	5.8E-01

	20/10/1987
	8.9E-02
	3.8E-18
	5.8E-01

	25/10/1987
	8.8E-02
	2.5E-18
	5.7E-01

	30/10/1987
	9.3E-02
	1.6E-18
	5.7E-01

	04/11/1987
	1.0E-01
	1.1E-18
	5.7E-01

	09/11/1987
	1.1E-01
	7.4E-19
	5.7E-01

	14/11/1987
	1.2E-01
	4.9E-19
	5.6E-01

	19/11/1987
	1.2E-01
	3.2E-19
	5.6E-01

	24/11/1987
	1.2E-01
	2.1E-19
	5.6E-01

	29/11/1987
	1.2E-01
	1.4E-19
	5.6E-01

	04/12/1987
	1.2E-01
	8.9E-20
	5.5E-01

	09/12/1987
	1.2E-01
	5.8E-20
	5.5E-01

	14/12/1987
	1.2E-01
	3.7E-20
	5.5E-01

	19/12/1987
	1.2E-01
	2.4E-20
	5.4E-01

	24/12/1987
	1.2E-01
	1.6E-20
	5.4E-01

	29/12/1987
	1.3E-01
	1.0E-20
	5.4E-01

	03/01/1988
	1.3E-01
	6.7E-21
	5.3E-01

	08/01/1988
	1.3E-01
	4.4E-21
	5.3E-01

	13/01/1988
	1.3E-01
	2.8E-21
	5.3E-01

	18/01/1988
	1.3E-01
	1.8E-21
	5.3E-01

	23/01/1988
	1.3E-01
	1.2E-21
	5.2E-01

	28/01/1988
	1.3E-01
	7.8E-22
	5.2E-01

	02/02/1988
	1.3E-01
	5.1E-22
	5.2E-01

	07/02/1988
	1.3E-01
	3.3E-22
	5.2E-01

	12/02/1988
	1.3E-01
	2.1E-22
	5.1E-01

	17/02/1988
	1.3E-01
	1.4E-22
	5.1E-01

	22/02/1988
	1.3E-01
	9.0E-23
	5.1E-01

	27/02/1988
	1.3E-01
	5.9E-23
	5.1E-01

	03/03/1988
	1.3E-01
	3.8E-23
	5.1E-01

	08/03/1988
	1.2E-01
	2.5E-23
	5.0E-01

	13/03/1988
	1.2E-01
	1.6E-23
	5.0E-01

	18/03/1988
	1.2E-01
	1.0E-23
	5.0E-01

	23/03/1988
	1.2E-01
	6.8E-24
	5.0E-01

	28/03/1988
	1.2E-01
	4.4E-24
	5.0E-01

	02/04/1988
	1.2E-01
	2.9E-24
	5.0E-01

	07/04/1988
	1.2E-01
	1.9E-24
	4.9E-01

	12/04/1988
	1.2E-01
	1.2E-24
	4.9E-01

	17/04/1988
	1.2E-01
	7.9E-25
	4.9E-01

	22/04/1988
	1.2E-01
	5.2E-25
	4.9E-01

	27/04/1988
	1.2E-01
	3.3E-25
	4.9E-01

	02/05/1988
	1.1E-01
	2.1E-25
	4.8E-01

	07/05/1988
	1.0E-01
	1.3E-25
	4.8E-01

	12/05/1988
	8.7E-02
	8.1E-26
	4.7E-01

	17/05/1988
	7.6E-02
	5.0E-26
	4.6E-01

	22/05/1988
	7.4E-02
	3.3E-26
	4.6E-01

	27/05/1988
	7.3E-02
	2.1E-26
	4.6E-01

	01/06/1988
	7.2E-02
	1.4E-26
	4.6E-01

	06/06/1988
	7.1E-02
	9.0E-27
	4.5E-01

	11/06/1988
	7.0E-02
	5.8E-27
	4.5E-01

	16/06/1988
	7.0E-02
	3.8E-27
	4.5E-01

	21/06/1988
	6.9E-02
	2.5E-27
	4.5E-01

	26/06/1988
	6.9E-02
	1.6E-27
	4.5E-01

	01/07/1988
	6.9E-02
	1.0E-27
	4.5E-01

	06/07/1988
	6.8E-02
	6.8E-28
	4.5E-01

	11/07/1988
	6.8E-02
	4.4E-28
	4.5E-01

	16/07/1988
	6.8E-02
	2.9E-28
	4.4E-01

	21/07/1988
	6.8E-02
	1.9E-28
	4.4E-01

	26/07/1988
	6.7E-02
	1.2E-28
	4.4E-01

	31/07/1988
	6.7E-02
	7.9E-29
	4.4E-01

	01/08/1988
	6.7E-02
	7.2E-29
	4.4E-01






Table A4.4. Specific activity in raw cow milk (Bq/kg) obtained with EcoFood. 
	Date
	 Cs-137
	 I-131
	 Sr-90

	01/08/1986
	7.6E-12
	2.0E-11
	2.8E-12

	02/08/1986
	8.0E+00
	9.0E+00
	5.3E+00

	03/08/1986
	1.9E+01
	1.7E+01
	1.4E+01

	04/08/1986
	2.6E+01
	1.8E+01
	2.0E+01

	05/08/1986
	2.9E+01
	1.6E+01
	2.5E+01

	06/08/1986
	3.1E+01
	1.4E+01
	2.8E+01

	07/08/1986
	3.1E+01
	1.3E+01
	3.0E+01

	08/08/1986
	3.1E+01
	1.1E+01
	3.1E+01

	09/08/1986
	3.0E+01
	9.5E+00
	3.1E+01

	10/08/1986
	2.9E+01
	8.2E+00
	3.1E+01

	11/08/1986
	2.8E+01
	7.1E+00
	3.1E+01

	12/08/1986
	2.7E+01
	6.1E+00
	3.0E+01

	13/08/1986
	2.6E+01
	5.3E+00
	2.9E+01

	14/08/1986
	2.5E+01
	4.6E+00
	2.8E+01

	15/08/1986
	2.3E+01
	4.0E+00
	2.7E+01

	16/08/1986
	2.2E+01
	3.4E+00
	2.6E+01

	17/08/1986
	2.1E+01
	3.0E+00
	2.5E+01

	18/08/1986
	2.0E+01
	2.6E+00
	2.4E+01

	19/08/1986
	1.9E+01
	2.2E+00
	2.2E+01

	20/08/1986
	1.9E+01
	1.9E+00
	2.1E+01

	21/08/1986
	1.8E+01
	1.7E+00
	2.0E+01

	22/08/1986
	1.7E+01
	1.5E+00
	1.9E+01

	23/08/1986
	1.6E+01
	1.3E+00
	1.8E+01

	24/08/1986
	1.5E+01
	1.1E+00
	1.7E+01

	25/08/1986
	1.5E+01
	9.6E-01
	1.6E+01

	26/08/1986
	1.4E+01
	8.4E-01
	1.5E+01

	27/08/1986
	1.3E+01
	7.3E-01
	1.4E+01

	28/08/1986
	1.3E+01
	6.3E-01
	1.4E+01

	29/08/1986
	1.2E+01
	5.5E-01
	1.3E+01

	30/08/1986
	1.2E+01
	4.8E-01
	1.2E+01

	31/08/1986
	1.1E+01
	4.2E-01
	1.2E+01

	01/09/1986
	1.1E+01
	3.7E-01
	1.1E+01

	02/09/1986
	1.0E+01
	3.2E-01
	1.0E+01

	03/09/1986
	9.9E+00
	2.8E-01
	9.8E+00

	04/09/1986
	9.5E+00
	2.5E-01
	9.2E+00

	05/09/1986
	9.2E+00
	2.2E-01
	8.8E+00

	06/09/1986
	8.8E+00
	1.9E-01
	8.3E+00

	07/09/1986
	8.5E+00
	1.7E-01
	7.9E+00

	08/09/1986
	8.2E+00
	1.5E-01
	7.6E+00

	09/09/1986
	7.9E+00
	1.3E-01
	7.2E+00

	10/09/1986
	7.6E+00
	1.2E-01
	6.9E+00

	11/09/1986
	7.4E+00
	1.0E-01
	6.6E+00

	12/09/1986
	7.1E+00
	9.1E-02
	6.3E+00

	13/09/1986
	6.9E+00
	8.1E-02
	6.0E+00

	14/09/1986
	6.7E+00
	7.1E-02
	5.8E+00

	15/09/1986
	6.4E+00
	6.3E-02
	5.5E+00

	16/09/1986
	6.2E+00
	5.5E-02
	5.3E+00

	17/09/1986
	6.0E+00
	4.9E-02
	5.1E+00

	18/09/1986
	5.8E+00
	4.4E-02
	4.9E+00

	19/09/1986
	5.6E+00
	3.9E-02
	4.7E+00

	20/09/1986
	5.5E+00
	3.4E-02
	4.5E+00

	21/09/1986
	5.3E+00
	3.0E-02
	4.3E+00

	22/09/1986
	5.1E+00
	2.7E-02
	4.2E+00

	23/09/1986
	4.9E+00
	2.4E-02
	4.0E+00

	24/09/1986
	4.8E+00
	2.1E-02
	3.9E+00

	25/09/1986
	4.6E+00
	1.8E-02
	3.7E+00

	26/09/1986
	4.5E+00
	1.6E-02
	3.6E+00

	27/09/1986
	4.3E+00
	1.4E-02
	3.5E+00

	28/09/1986
	4.2E+00
	1.3E-02
	3.3E+00

	29/09/1986
	4.1E+00
	1.1E-02
	3.2E+00

	30/09/1986
	3.9E+00
	9.7E-03
	3.1E+00

	01/10/1986
	3.8E+00
	8.6E-03
	3.0E+00

	02/10/1986
	3.7E+00
	7.7E-03
	2.9E+00

	03/10/1986
	3.6E+00
	6.8E-03
	2.8E+00

	04/10/1986
	3.5E+00
	6.0E-03
	2.7E+00

	05/10/1986
	3.4E+00
	5.3E-03
	2.6E+00

	06/10/1986
	3.3E+00
	4.8E-03
	2.5E+00

	07/10/1986
	3.2E+00
	4.3E-03
	2.5E+00

	08/10/1986
	3.1E+00
	3.9E-03
	2.4E+00

	09/10/1986
	3.0E+00
	3.5E-03
	2.3E+00

	10/10/1986
	3.0E+00
	3.2E-03
	2.2E+00

	11/10/1986
	2.9E+00
	2.9E-03
	2.2E+00

	12/10/1986
	2.8E+00
	2.6E-03
	2.1E+00

	13/10/1986
	2.7E+00
	2.3E-03
	2.1E+00

	14/10/1986
	2.7E+00
	2.1E-03
	2.0E+00

	15/10/1986
	2.6E+00
	2.0E-03
	2.0E+00

	16/10/1986
	2.5E+00
	1.8E-03
	1.9E+00

	17/10/1986
	2.5E+00
	1.6E-03
	1.9E+00

	18/10/1986
	2.4E+00
	1.5E-03
	1.8E+00

	19/10/1986
	2.3E+00
	1.3E-03
	1.8E+00

	20/10/1986
	2.3E+00
	1.1E-03
	1.7E+00

	21/10/1986
	2.3E+00
	1.0E-03
	1.7E+00

	22/10/1986
	2.2E+00
	9.1E-04
	1.7E+00

	23/10/1986
	2.2E+00
	8.0E-04
	1.7E+00

	24/10/1986
	2.2E+00
	7.1E-04
	1.8E+00

	25/10/1986
	2.3E+00
	6.3E-04
	1.8E+00

	26/10/1986
	2.3E+00
	5.6E-04
	1.8E+00

	27/10/1986
	2.3E+00
	5.0E-04
	1.9E+00

	28/10/1986
	2.4E+00
	4.6E-04
	2.0E+00

	29/10/1986
	2.5E+00
	4.3E-04
	2.1E+00

	30/10/1986
	2.6E+00
	4.0E-04
	2.2E+00

	31/10/1986
	2.7E+00
	3.6E-04
	2.3E+00

	01/11/1986
	2.8E+00
	3.3E-04
	2.4E+00

	02/11/1986
	2.9E+00
	3.0E-04
	2.6E+00

	03/11/1986
	3.0E+00
	2.7E-04
	2.7E+00

	04/11/1986
	3.1E+00
	2.4E-04
	2.9E+00

	05/11/1986
	3.2E+00
	2.2E-04
	3.0E+00

	06/11/1986
	3.3E+00
	2.0E-04
	3.2E+00

	07/11/1986
	3.5E+00
	1.9E-04
	3.3E+00

	08/11/1986
	3.6E+00
	1.7E-04
	3.5E+00

	09/11/1986
	3.7E+00
	1.6E-04
	3.6E+00

	10/11/1986
	3.8E+00
	1.5E-04
	3.8E+00

	11/11/1986
	3.9E+00
	1.5E-04
	3.9E+00

	12/11/1986
	3.9E+00
	1.4E-04
	4.0E+00

	13/11/1986
	4.0E+00
	1.4E-04
	4.1E+00

	14/11/1986
	4.1E+00
	1.4E-04
	4.2E+00

	15/11/1986
	4.1E+00
	1.3E-04
	4.3E+00

	16/11/1986
	4.1E+00
	1.2E-04
	4.4E+00

	17/11/1986
	4.2E+00
	1.1E-04
	4.4E+00

	18/11/1986
	4.2E+00
	1.0E-04
	4.4E+00

	19/11/1986
	4.2E+00
	8.6E-05
	4.5E+00

	20/11/1986
	4.2E+00
	7.6E-05
	4.5E+00

	21/11/1986
	4.2E+00
	6.6E-05
	4.5E+00

	22/11/1986
	4.2E+00
	5.7E-05
	4.5E+00

	23/11/1986
	4.2E+00
	5.0E-05
	4.5E+00

	24/11/1986
	4.2E+00
	4.4E-05
	4.5E+00

	25/11/1986
	4.2E+00
	3.9E-05
	4.5E+00

	26/11/1986
	4.2E+00
	3.5E-05
	4.5E+00

	27/11/1986
	4.2E+00
	3.2E-05
	4.5E+00

	28/11/1986
	4.2E+00
	3.1E-05
	4.5E+00

	29/11/1986
	4.2E+00
	2.8E-05
	4.5E+00

	30/11/1986
	4.2E+00
	2.6E-05
	4.5E+00

	01/12/1986
	4.2E+00
	2.5E-05
	4.5E+00

	02/12/1986
	4.2E+00
	2.3E-05
	4.5E+00

	03/12/1986
	4.2E+00
	2.1E-05
	4.5E+00

	04/12/1986
	4.2E+00
	2.0E-05
	4.5E+00

	05/12/1986
	4.2E+00
	1.8E-05
	4.5E+00

	06/12/1986
	4.2E+00
	1.7E-05
	4.5E+00

	07/12/1986
	4.2E+00
	1.6E-05
	4.5E+00

	08/12/1986
	4.2E+00
	1.5E-05
	4.5E+00

	09/12/1986
	4.2E+00
	1.4E-05
	4.5E+00

	10/12/1986
	4.2E+00
	1.3E-05
	4.5E+00

	11/12/1986
	4.2E+00
	1.2E-05
	4.5E+00

	12/12/1986
	4.2E+00
	1.1E-05
	4.5E+00

	13/12/1986
	4.2E+00
	1.0E-05
	4.5E+00

	14/12/1986
	4.2E+00
	9.4E-06
	4.5E+00

	15/12/1986
	4.2E+00
	8.6E-06
	4.5E+00

	16/12/1986
	4.2E+00
	7.9E-06
	4.5E+00

	17/12/1986
	4.2E+00
	7.2E-06
	4.5E+00

	18/12/1986
	4.2E+00
	6.5E-06
	4.5E+00

	19/12/1986
	4.2E+00
	5.9E-06
	4.5E+00

	20/12/1986
	4.2E+00
	5.3E-06
	4.5E+00

	21/12/1986
	4.2E+00
	4.7E-06
	4.5E+00

	22/12/1986
	4.2E+00
	4.2E-06
	4.5E+00

	23/12/1986
	4.2E+00
	3.6E-06
	4.5E+00

	24/12/1986
	4.2E+00
	3.1E-06
	4.5E+00

	25/12/1986
	4.2E+00
	2.7E-06
	4.5E+00

	26/12/1986
	4.2E+00
	2.2E-06
	4.5E+00

	27/12/1986
	4.2E+00
	1.8E-06
	4.5E+00

	28/12/1986
	4.2E+00
	1.5E-06
	4.5E+00

	29/12/1986
	4.2E+00
	1.1E-06
	4.5E+00

	30/12/1986
	4.2E+00
	9.4E-07
	4.5E+00

	31/12/1986
	4.2E+00
	6.9E-07
	4.5E+00

	01/01/1987
	4.2E+00
	4.8E-07
	4.5E+00

	02/01/1987
	4.2E+00
	3.1E-07
	4.5E+00

	03/01/1987
	4.2E+00
	1.7E-07
	4.5E+00

	04/01/1987
	4.2E+00
	6.9E-08
	4.5E+00

	05/01/1987
	4.2E+00
	5.0E-09
	4.5E+00

	06/01/1987
	4.2E+00
	0.0E+00
	4.5E+00

	07/01/1987
	4.2E+00
	0.0E+00
	4.5E+00

	08/01/1987
	4.2E+00
	6.6E-08
	4.5E+00

	09/01/1987
	4.2E+00
	6.1E-08
	4.5E+00

	10/01/1987
	4.2E+00
	5.6E-08
	4.5E+00

	11/01/1987
	4.2E+00
	4.9E-08
	4.5E+00

	12/01/1987
	4.2E+00
	4.2E-08
	4.5E+00

	13/01/1987
	4.2E+00
	3.3E-08
	4.5E+00

	14/01/1987
	4.2E+00
	2.4E-08
	4.5E+00

	15/01/1987
	4.2E+00
	1.4E-08
	4.5E+00

	16/01/1987
	4.2E+00
	3.4E-09
	4.5E+00

	17/01/1987
	4.2E+00
	1.1E-09
	4.5E+00

	18/01/1987
	4.2E+00
	2.9E-09
	4.5E+00

	19/01/1987
	4.2E+00
	4.9E-09
	4.5E+00

	20/01/1987
	4.2E+00
	7.0E-09
	4.5E+00

	21/01/1987
	4.2E+00
	9.2E-09
	4.5E+00

	22/01/1987
	4.2E+00
	1.2E-08
	4.5E+00

	23/01/1987
	4.2E+00
	1.4E-08
	4.5E+00

	24/01/1987
	4.2E+00
	1.7E-08
	4.5E+00

	25/01/1987
	4.2E+00
	2.0E-08
	4.5E+00

	26/01/1987
	4.2E+00
	2.3E-08
	4.5E+00

	27/01/1987
	4.2E+00
	2.6E-08
	4.5E+00

	28/01/1987
	4.2E+00
	3.0E-08
	4.5E+00

	29/01/1987
	4.2E+00
	3.3E-08
	4.5E+00

	30/01/1987
	4.2E+00
	3.7E-08
	4.5E+00

	31/01/1987
	4.2E+00
	4.1E-08
	4.5E+00

	01/02/1987
	4.2E+00
	4.5E-08
	4.5E+00

	02/02/1987
	4.2E+00
	4.9E-08
	4.5E+00

	03/02/1987
	4.2E+00
	5.4E-08
	4.5E+00

	04/02/1987
	4.2E+00
	5.8E-08
	4.5E+00

	05/02/1987
	4.2E+00
	6.0E-08
	4.5E+00

	06/02/1987
	4.2E+00
	6.1E-08
	4.5E+00

	07/02/1987
	4.2E+00
	6.0E-08
	4.5E+00

	08/02/1987
	4.2E+00
	6.0E-08
	4.5E+00

	09/02/1987
	4.2E+00
	5.9E-08
	4.5E+00

	10/02/1987
	4.2E+00
	5.8E-08
	4.5E+00

	11/02/1987
	4.2E+00
	5.7E-08
	4.5E+00

	12/02/1987
	4.2E+00
	5.6E-08
	4.5E+00

	13/02/1987
	4.2E+00
	5.4E-08
	4.5E+00

	14/02/1987
	4.2E+00
	5.2E-08
	4.5E+00

	15/02/1987
	4.2E+00
	5.0E-08
	4.5E+00

	16/02/1987
	4.2E+00
	4.7E-08
	4.5E+00

	17/02/1987
	4.2E+00
	4.4E-08
	4.5E+00

	18/02/1987
	4.2E+00
	4.1E-08
	4.5E+00

	19/02/1987
	4.2E+00
	3.7E-08
	4.5E+00

	20/02/1987
	4.2E+00
	3.4E-08
	4.5E+00

	21/02/1987
	4.2E+00
	3.0E-08
	4.5E+00

	22/02/1987
	4.2E+00
	2.5E-08
	4.5E+00

	23/02/1987
	4.2E+00
	2.1E-08
	4.5E+00

	24/02/1987
	4.2E+00
	1.7E-08
	4.5E+00

	25/02/1987
	4.2E+00
	1.6E-08
	4.5E+00

	26/02/1987
	4.2E+00
	1.4E-08
	4.5E+00

	27/02/1987
	4.2E+00
	1.3E-08
	4.5E+00

	28/02/1987
	4.2E+00
	1.2E-08
	4.5E+00

	01/03/1987
	4.2E+00
	1.1E-08
	4.5E+00

	02/03/1987
	4.2E+00
	9.4E-09
	4.5E+00

	03/03/1987
	4.2E+00
	8.3E-09
	4.5E+00

	04/03/1987
	4.2E+00
	7.3E-09
	4.5E+00

	05/03/1987
	4.2E+00
	6.4E-09
	4.5E+00

	06/03/1987
	4.2E+00
	5.5E-09
	4.5E+00

	07/03/1987
	4.2E+00
	4.7E-09
	4.5E+00

	08/03/1987
	4.2E+00
	4.0E-09
	4.5E+00

	09/03/1987
	4.2E+00
	3.3E-09
	4.5E+00

	10/03/1987
	4.2E+00
	2.7E-09
	4.5E+00

	11/03/1987
	4.2E+00
	2.2E-09
	4.5E+00

	12/03/1987
	4.2E+00
	1.7E-09
	4.5E+00

	13/03/1987
	4.2E+00
	1.3E-09
	4.5E+00

	14/03/1987
	4.2E+00
	1.0E-09
	4.5E+00

	15/03/1987
	4.2E+00
	7.1E-10
	4.5E+00

	16/03/1987
	4.2E+00
	2.8E-10
	4.5E+00

	17/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	18/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	19/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	20/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	21/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	22/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	23/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	24/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	25/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	26/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	27/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	28/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	29/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	30/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	31/03/1987
	4.2E+00
	0.0E+00
	4.5E+00

	01/04/1987
	4.2E+00
	0.0E+00
	4.5E+00

	02/04/1987
	4.2E+00
	0.0E+00
	4.5E+00

	03/04/1987
	4.2E+00
	1.3E-10
	4.5E+00

	04/04/1987
	4.2E+00
	2.6E-10
	4.5E+00

	05/04/1987
	4.2E+00
	3.8E-10
	4.5E+00

	06/04/1987
	4.2E+00
	5.0E-10
	4.5E+00

	07/04/1987
	4.2E+00
	6.2E-10
	4.5E+00

	08/04/1987
	4.2E+00
	7.2E-10
	4.5E+00

	09/04/1987
	4.2E+00
	8.1E-10
	4.5E+00

	10/04/1987
	4.2E+00
	8.8E-10
	4.5E+00

	11/04/1987
	4.2E+00
	9.4E-10
	4.5E+00

	12/04/1987
	4.2E+00
	9.8E-10
	4.5E+00

	13/04/1987
	4.2E+00
	1.0E-09
	4.5E+00

	14/04/1987
	4.2E+00
	9.9E-10
	4.5E+00

	15/04/1987
	4.2E+00
	9.5E-10
	4.5E+00

	16/04/1987
	4.2E+00
	8.9E-10
	4.5E+00

	17/04/1987
	4.2E+00
	7.9E-10
	4.5E+00

	18/04/1987
	4.2E+00
	6.5E-10
	4.5E+00

	19/04/1987
	4.2E+00
	4.9E-10
	4.5E+00

	20/04/1987
	4.2E+00
	3.8E-10
	4.5E+00

	21/04/1987
	4.2E+00
	2.8E-10
	4.5E+00

	22/04/1987
	4.1E+00
	2.1E-10
	4.4E+00

	23/04/1987
	4.1E+00
	1.8E-10
	4.4E+00

	24/04/1987
	4.0E+00
	1.7E-10
	4.3E+00

	25/04/1987
	3.9E+00
	1.9E-10
	4.3E+00

	26/04/1987
	3.8E+00
	2.6E-10
	4.2E+00

	27/04/1987
	3.6E+00
	3.8E-10
	4.1E+00

	28/04/1987
	3.5E+00
	4.8E-10
	3.9E+00

	29/04/1987
	3.3E+00
	5.2E-10
	3.8E+00

	30/04/1987
	3.2E+00
	5.1E-10
	3.6E+00

	01/05/1987
	3.0E+00
	4.3E-10
	3.5E+00

	02/05/1987
	2.8E+00
	3.9E-10
	3.3E+00

	03/05/1987
	2.6E+00
	3.4E-10
	3.2E+00

	04/05/1987
	2.5E+00
	2.9E-10
	3.0E+00

	05/05/1987
	2.3E+00
	2.4E-10
	2.8E+00

	06/05/1987
	2.1E+00
	2.1E-10
	2.6E+00

	07/05/1987
	1.9E+00
	1.9E-10
	2.4E+00

	08/05/1987
	1.7E+00
	2.0E-10
	2.2E+00

	09/05/1987
	1.5E+00
	1.9E-10
	2.1E+00

	10/05/1987
	1.3E+00
	1.9E-10
	1.9E+00

	11/05/1987
	1.1E+00
	2.0E-10
	1.7E+00

	12/05/1987
	9.5E-01
	2.0E-10
	1.5E+00

	13/05/1987
	8.2E-01
	2.0E-10
	1.4E+00

	14/05/1987
	7.1E-01
	1.9E-10
	1.2E+00

	15/05/1987
	6.5E-01
	1.7E-10
	1.1E+00

	16/05/1987
	6.2E-01
	1.5E-10
	1.1E+00

	17/05/1987
	6.0E-01
	1.3E-10
	1.0E+00

	18/05/1987
	5.7E-01
	1.2E-10
	9.9E-01

	19/05/1987
	5.5E-01
	1.1E-10
	9.5E-01

	20/05/1987
	5.4E-01
	1.0E-10
	9.3E-01

	21/05/1987
	5.2E-01
	9.3E-11
	9.1E-01

	22/05/1987
	5.0E-01
	8.5E-11
	8.9E-01

	23/05/1987
	4.9E-01
	7.8E-11
	8.7E-01

	24/05/1987
	4.7E-01
	7.2E-11
	8.6E-01

	25/05/1987
	4.6E-01
	6.6E-11
	8.5E-01

	26/05/1987
	4.4E-01
	6.1E-11
	8.4E-01

	27/05/1987
	4.3E-01
	5.6E-11
	8.3E-01

	28/05/1987
	4.2E-01
	5.1E-11
	8.2E-01

	29/05/1987
	4.1E-01
	4.6E-11
	8.1E-01

	30/05/1987
	3.9E-01
	4.2E-11
	8.1E-01

	31/05/1987
	3.8E-01
	3.8E-11
	8.0E-01

	01/06/1987
	3.7E-01
	3.5E-11
	8.0E-01

	02/06/1987
	3.6E-01
	3.2E-11
	7.9E-01

	03/06/1987
	3.5E-01
	2.9E-11
	7.9E-01

	04/06/1987
	3.4E-01
	2.7E-11
	7.9E-01

	05/06/1987
	3.3E-01
	2.4E-11
	7.8E-01

	06/06/1987
	3.2E-01
	2.2E-11
	7.8E-01

	07/06/1987
	3.2E-01
	2.0E-11
	7.8E-01

	08/06/1987
	3.1E-01
	1.8E-11
	7.8E-01

	09/06/1987
	3.0E-01
	1.7E-11
	7.7E-01

	10/06/1987
	2.9E-01
	1.5E-11
	7.7E-01

	11/06/1987
	2.9E-01
	1.4E-11
	7.7E-01

	12/06/1987
	2.8E-01
	1.2E-11
	7.7E-01

	13/06/1987
	2.7E-01
	1.1E-11
	7.6E-01

	14/06/1987
	2.7E-01
	1.0E-11
	7.6E-01

	15/06/1987
	2.6E-01
	9.3E-12
	7.6E-01

	16/06/1987
	2.6E-01
	8.4E-12
	7.6E-01

	17/06/1987
	2.5E-01
	7.6E-12
	7.6E-01

	18/06/1987
	2.4E-01
	7.0E-12
	7.5E-01

	19/06/1987
	2.4E-01
	6.4E-12
	7.5E-01

	20/06/1987
	2.4E-01
	5.9E-12
	7.5E-01

	21/06/1987
	2.3E-01
	5.4E-12
	7.5E-01

	22/06/1987
	2.3E-01
	5.1E-12
	7.5E-01

	23/06/1987
	2.2E-01
	4.7E-12
	7.4E-01

	24/06/1987
	2.2E-01
	4.4E-12
	7.4E-01

	25/06/1987
	2.1E-01
	4.1E-12
	7.4E-01

	26/06/1987
	2.1E-01
	3.9E-12
	7.4E-01

	27/06/1987
	2.1E-01
	3.6E-12
	7.4E-01

	28/06/1987
	2.0E-01
	3.4E-12
	7.3E-01

	29/06/1987
	2.0E-01
	3.1E-12
	7.3E-01

	30/06/1987
	2.0E-01
	2.8E-12
	7.3E-01

	01/07/1987
	1.9E-01
	2.7E-12
	7.3E-01

	02/07/1987
	1.9E-01
	2.5E-12
	7.3E-01

	03/07/1987
	1.9E-01
	2.4E-12
	7.2E-01

	04/07/1987
	1.9E-01
	2.3E-12
	7.2E-01

	05/07/1987
	1.8E-01
	2.2E-12
	7.2E-01

	06/07/1987
	1.8E-01
	2.1E-12
	7.2E-01

	07/07/1987
	1.8E-01
	2.0E-12
	7.2E-01

	08/07/1987
	1.8E-01
	1.9E-12
	7.2E-01

	09/07/1987
	1.7E-01
	1.8E-12
	7.1E-01

	10/07/1987
	1.7E-01
	1.6E-12
	7.1E-01

	11/07/1987
	1.7E-01
	1.4E-12
	7.1E-01

	12/07/1987
	1.7E-01
	1.3E-12
	7.1E-01

	13/07/1987
	1.6E-01
	1.3E-12
	7.1E-01

	14/07/1987
	1.6E-01
	1.2E-12
	7.0E-01

	15/07/1987
	1.6E-01
	1.1E-12
	7.0E-01

	16/07/1987
	1.6E-01
	1.0E-12
	7.0E-01

	17/07/1987
	1.6E-01
	9.4E-13
	7.0E-01

	18/07/1987
	1.6E-01
	8.6E-13
	7.0E-01

	19/07/1987
	1.5E-01
	7.8E-13
	7.0E-01

	20/07/1987
	1.5E-01
	7.1E-13
	6.9E-01

	21/07/1987
	1.5E-01
	6.4E-13
	6.9E-01

	22/07/1987
	1.5E-01
	5.8E-13
	6.9E-01

	23/07/1987
	1.5E-01
	5.2E-13
	6.9E-01

	24/07/1987
	1.5E-01
	4.7E-13
	6.9E-01

	25/07/1987
	1.5E-01
	4.2E-13
	6.9E-01

	26/07/1987
	1.4E-01
	3.8E-13
	6.8E-01

	27/07/1987
	1.4E-01
	3.5E-13
	6.8E-01

	28/07/1987
	1.4E-01
	3.2E-13
	6.8E-01

	29/07/1987
	1.4E-01
	2.8E-13
	6.8E-01

	30/07/1987
	1.4E-01
	2.5E-13
	6.8E-01

	31/07/1987
	1.4E-01
	2.2E-13
	6.8E-01

	01/08/1987
	1.4E-01
	1.9E-13
	6.7E-01

	02/08/1987
	1.4E-01
	1.7E-13
	6.7E-01

	03/08/1987
	1.3E-01
	1.5E-13
	6.7E-01

	04/08/1987
	1.3E-01
	1.3E-13
	6.7E-01

	05/08/1987
	1.3E-01
	1.2E-13
	6.7E-01

	06/08/1987
	1.3E-01
	1.1E-13
	6.7E-01

	07/08/1987
	1.3E-01
	1.0E-13
	6.7E-01

	08/08/1987
	1.3E-01
	8.8E-14
	6.6E-01

	09/08/1987
	1.3E-01
	7.6E-14
	6.6E-01

	10/08/1987
	1.3E-01
	6.5E-14
	6.6E-01

	11/08/1987
	1.3E-01
	5.6E-14
	6.6E-01

	12/08/1987
	1.3E-01
	4.8E-14
	6.6E-01

	13/08/1987
	1.3E-01
	4.2E-14
	6.6E-01

	14/08/1987
	1.3E-01
	3.7E-14
	6.6E-01

	15/08/1987
	1.2E-01
	3.4E-14
	6.5E-01

	16/08/1987
	1.2E-01
	3.2E-14
	6.5E-01

	17/08/1987
	1.2E-01
	3.2E-14
	6.5E-01

	18/08/1987
	1.2E-01
	2.7E-14
	6.5E-01

	19/08/1987
	1.2E-01
	2.4E-14
	6.5E-01

	20/08/1987
	1.2E-01
	2.1E-14
	6.5E-01

	21/08/1987
	1.2E-01
	1.8E-14
	6.5E-01

	22/08/1987
	1.2E-01
	1.6E-14
	6.4E-01

	23/08/1987
	1.2E-01
	1.4E-14
	6.4E-01

	24/08/1987
	1.2E-01
	1.3E-14
	6.4E-01

	25/08/1987
	1.2E-01
	1.2E-14
	6.4E-01

	26/08/1987
	1.2E-01
	1.2E-14
	6.4E-01

	27/08/1987
	1.2E-01
	1.2E-14
	6.4E-01

	28/08/1987
	1.2E-01
	1.5E-14
	6.4E-01

	29/08/1987
	1.2E-01
	1.9E-14
	6.3E-01

	30/08/1987
	1.2E-01
	2.3E-14
	6.3E-01

	31/08/1987
	1.2E-01
	2.7E-14
	6.3E-01

	01/09/1987
	1.2E-01
	3.1E-14
	6.3E-01

	02/09/1987
	1.1E-01
	3.5E-14
	6.3E-01

	03/09/1987
	1.1E-01
	3.8E-14
	6.3E-01

	04/09/1987
	1.1E-01
	4.2E-14
	6.3E-01

	05/09/1987
	1.1E-01
	4.6E-14
	6.3E-01

	06/09/1987
	1.1E-01
	4.9E-14
	6.2E-01

	07/09/1987
	1.1E-01
	5.2E-14
	6.2E-01

	08/09/1987
	1.1E-01
	5.5E-14
	6.2E-01

	09/09/1987
	1.1E-01
	5.7E-14
	6.2E-01

	10/09/1987
	1.1E-01
	5.8E-14
	6.2E-01

	11/09/1987
	1.1E-01
	5.9E-14
	6.2E-01

	12/09/1987
	1.1E-01
	6.0E-14
	6.2E-01

	13/09/1987
	1.1E-01
	6.0E-14
	6.2E-01

	14/09/1987
	1.1E-01
	5.9E-14
	6.2E-01

	15/09/1987
	1.1E-01
	5.7E-14
	6.1E-01

	16/09/1987
	1.1E-01
	5.4E-14
	6.1E-01

	17/09/1987
	1.1E-01
	5.0E-14
	6.1E-01

	18/09/1987
	1.1E-01
	4.5E-14
	6.1E-01

	19/09/1987
	1.1E-01
	4.2E-14
	6.1E-01

	20/09/1987
	1.1E-01
	3.9E-14
	6.1E-01

	21/09/1987
	1.1E-01
	3.7E-14
	6.1E-01

	22/09/1987
	1.1E-01
	3.5E-14
	6.1E-01

	23/09/1987
	1.1E-01
	3.3E-14
	6.1E-01

	24/09/1987
	1.1E-01
	3.1E-14
	6.0E-01

	25/09/1987
	1.1E-01
	2.9E-14
	6.0E-01

	26/09/1987
	1.1E-01
	2.7E-14
	6.0E-01

	27/09/1987
	1.1E-01
	2.4E-14
	6.0E-01

	28/09/1987
	1.1E-01
	2.2E-14
	6.0E-01

	29/09/1987
	1.1E-01
	2.0E-14
	6.0E-01

	30/09/1987
	1.0E-01
	1.9E-14
	6.0E-01

	01/10/1987
	1.0E-01
	1.8E-14
	6.0E-01

	02/10/1987
	1.0E-01
	1.7E-14
	6.0E-01

	03/10/1987
	1.0E-01
	1.6E-14
	5.9E-01

	04/10/1987
	1.0E-01
	1.5E-14
	5.9E-01

	05/10/1987
	1.0E-01
	1.4E-14
	5.9E-01

	06/10/1987
	1.0E-01
	1.3E-14
	5.9E-01

	07/10/1987
	1.0E-01
	1.2E-14
	5.9E-01

	08/10/1987
	1.0E-01
	1.1E-14
	5.9E-01

	09/10/1987
	1.0E-01
	9.6E-15
	5.9E-01

	10/10/1987
	1.0E-01
	9.1E-15
	5.9E-01

	11/10/1987
	1.0E-01
	8.6E-15
	5.9E-01

	12/10/1987
	1.0E-01
	8.0E-15
	5.9E-01

	13/10/1987
	1.0E-01
	7.5E-15
	5.8E-01

	14/10/1987
	1.0E-01
	7.0E-15
	5.8E-01

	15/10/1987
	1.0E-01
	6.5E-15
	5.8E-01

	16/10/1987
	1.0E-01
	6.0E-15
	5.8E-01

	17/10/1987
	1.0E-01
	5.5E-15
	5.8E-01

	18/10/1987
	1.0E-01
	5.0E-15
	5.8E-01

	19/10/1987
	1.0E-01
	4.5E-15
	5.8E-01

	20/10/1987
	1.0E-01
	4.1E-15
	5.8E-01

	21/10/1987
	1.0E-01
	3.5E-15
	5.8E-01

	22/10/1987
	1.0E-01
	3.1E-15
	5.8E-01

	23/10/1987
	1.0E-01
	2.6E-15
	5.7E-01

	24/10/1987
	1.0E-01
	2.2E-15
	5.7E-01

	25/10/1987
	1.0E-01
	1.8E-15
	5.7E-01

	26/10/1987
	1.0E-01
	1.4E-15
	5.7E-01

	27/10/1987
	1.0E-01
	1.1E-15
	5.7E-01

	28/10/1987
	1.0E-01
	7.8E-16
	5.7E-01

	29/10/1987
	1.0E-01
	5.1E-16
	5.6E-01

	30/10/1987
	1.0E-01
	2.6E-16
	5.6E-01

	31/10/1987
	1.0E-01
	4.7E-17
	5.6E-01

	01/11/1987
	1.1E-01
	0.0E+00
	5.6E-01

	02/11/1987
	1.1E-01
	0.0E+00
	5.6E-01

	03/11/1987
	1.1E-01
	0.0E+00
	5.6E-01

	04/11/1987
	1.1E-01
	0.0E+00
	5.6E-01

	05/11/1987
	1.1E-01
	0.0E+00
	5.5E-01

	06/11/1987
	1.1E-01
	0.0E+00
	5.5E-01

	07/11/1987
	1.1E-01
	0.0E+00
	5.5E-01

	08/11/1987
	1.1E-01
	0.0E+00
	5.5E-01

	09/11/1987
	1.1E-01
	0.0E+00
	5.5E-01

	10/11/1987
	1.1E-01
	0.0E+00
	5.4E-01

	11/11/1987
	1.1E-01
	0.0E+00
	5.4E-01

	12/11/1987
	1.1E-01
	0.0E+00
	5.4E-01

	13/11/1987
	1.1E-01
	0.0E+00
	5.4E-01

	14/11/1987
	1.2E-01
	1.5E-14
	5.4E-01

	15/11/1987
	1.2E-01
	1.5E-14
	5.4E-01

	16/11/1987
	1.2E-01
	1.4E-14
	5.4E-01

	17/11/1987
	1.2E-01
	1.4E-14
	5.3E-01

	18/11/1987
	1.2E-01
	1.4E-14
	5.3E-01

	19/11/1987
	1.2E-01
	1.3E-14
	5.3E-01

	20/11/1987
	1.2E-01
	1.3E-14
	5.3E-01

	21/11/1987
	1.2E-01
	1.2E-14
	5.3E-01

	22/11/1987
	1.2E-01
	1.2E-14
	5.3E-01

	23/11/1987
	1.2E-01
	1.1E-14
	5.3E-01

	24/11/1987
	1.2E-01
	1.1E-14
	5.3E-01

	25/11/1987
	1.2E-01
	1.0E-14
	5.3E-01

	26/11/1987
	1.2E-01
	9.5E-15
	5.2E-01

	27/11/1987
	1.2E-01
	8.9E-15
	5.2E-01

	28/11/1987
	1.2E-01
	8.2E-15
	5.2E-01

	29/11/1987
	1.2E-01
	7.6E-15
	5.2E-01

	30/11/1987
	1.2E-01
	6.9E-15
	5.2E-01

	01/12/1987
	1.2E-01
	6.2E-15
	5.2E-01

	02/12/1987
	1.2E-01
	5.4E-15
	5.2E-01

	03/12/1987
	1.2E-01
	4.7E-15
	5.2E-01

	04/12/1987
	1.2E-01
	3.9E-15
	5.2E-01

	05/12/1987
	1.2E-01
	3.1E-15
	5.2E-01

	06/12/1987
	1.2E-01
	2.3E-15
	5.2E-01

	07/12/1987
	1.2E-01
	1.4E-15
	5.2E-01

	08/12/1987
	1.2E-01
	5.6E-16
	5.2E-01

	09/12/1987
	1.2E-01
	1.6E-15
	5.1E-01

	10/12/1987
	1.2E-01
	1.6E-15
	5.1E-01

	11/12/1987
	1.2E-01
	1.6E-15
	5.1E-01

	12/12/1987
	1.2E-01
	1.5E-15
	5.1E-01

	13/12/1987
	1.2E-01
	1.5E-15
	5.1E-01

	14/12/1987
	1.2E-01
	1.4E-15
	5.1E-01

	15/12/1987
	1.2E-01
	1.4E-15
	5.1E-01

	16/12/1987
	1.2E-01
	1.3E-15
	5.1E-01

	17/12/1987
	1.2E-01
	1.3E-15
	5.1E-01

	18/12/1987
	1.2E-01
	1.2E-15
	5.1E-01

	19/12/1987
	1.2E-01
	1.2E-15
	5.1E-01

	20/12/1987
	1.2E-01
	1.1E-15
	5.1E-01

	21/12/1987
	1.2E-01
	1.0E-15
	5.1E-01

	22/12/1987
	1.2E-01
	9.8E-16
	5.1E-01

	23/12/1987
	1.2E-01
	9.1E-16
	5.1E-01

	24/12/1987
	1.2E-01
	8.4E-16
	5.0E-01

	25/12/1987
	1.2E-01
	7.7E-16
	5.0E-01

	26/12/1987
	1.2E-01
	6.9E-16
	5.0E-01

	27/12/1987
	1.2E-01
	6.1E-16
	5.0E-01

	28/12/1987
	1.2E-01
	5.3E-16
	5.0E-01

	29/12/1987
	1.2E-01
	4.5E-16
	5.0E-01

	30/12/1987
	1.2E-01
	3.6E-16
	5.0E-01

	31/12/1987
	1.2E-01
	2.8E-16
	5.0E-01

	01/01/1988
	1.2E-01
	1.8E-16
	5.0E-01

	02/01/1988
	1.2E-01
	9.1E-17
	5.0E-01

	03/01/1988
	1.2E-01
	8.7E-19
	5.0E-01

	04/01/1988
	1.2E-01
	1.8E-17
	5.0E-01

	05/01/1988
	1.2E-01
	3.7E-17
	5.0E-01

	06/01/1988
	1.2E-01
	5.7E-17
	5.0E-01

	07/01/1988
	1.2E-01
	7.8E-17
	5.0E-01

	08/01/1988
	1.2E-01
	1.0E-16
	5.0E-01

	09/01/1988
	1.2E-01
	1.2E-16
	5.0E-01

	10/01/1988
	1.2E-01
	1.5E-16
	5.0E-01

	11/01/1988
	1.2E-01
	1.8E-16
	5.0E-01

	12/01/1988
	1.2E-01
	2.0E-16
	5.0E-01

	13/01/1988
	1.2E-01
	2.3E-16
	5.0E-01

	14/01/1988
	1.2E-01
	2.6E-16
	5.0E-01

	15/01/1988
	1.2E-01
	2.9E-16
	4.9E-01

	16/01/1988
	1.2E-01
	3.3E-16
	4.9E-01

	17/01/1988
	1.2E-01
	3.6E-16
	4.9E-01

	18/01/1988
	1.2E-01
	4.0E-16
	4.9E-01

	19/01/1988
	1.2E-01
	4.3E-16
	4.9E-01

	20/01/1988
	1.2E-01
	4.7E-16
	4.9E-01

	21/01/1988
	1.2E-01
	5.1E-16
	4.9E-01

	22/01/1988
	1.2E-01
	5.5E-16
	4.9E-01

	23/01/1988
	1.2E-01
	6.0E-16
	4.9E-01

	24/01/1988
	1.2E-01
	6.4E-16
	4.9E-01

	25/01/1988
	1.2E-01
	6.8E-16
	4.9E-01

	26/01/1988
	1.2E-01
	7.3E-16
	4.9E-01

	27/01/1988
	1.2E-01
	7.8E-16
	4.9E-01

	28/01/1988
	1.2E-01
	8.3E-16
	4.9E-01

	29/01/1988
	1.2E-01
	8.4E-16
	4.9E-01

	30/01/1988
	1.2E-01
	8.4E-16
	4.9E-01

	31/01/1988
	1.2E-01
	8.4E-16
	4.9E-01

	01/02/1988
	1.2E-01
	8.3E-16
	4.9E-01

	02/02/1988
	1.2E-01
	8.3E-16
	4.9E-01

	03/02/1988
	1.2E-01
	8.2E-16
	4.9E-01

	04/02/1988
	1.2E-01
	8.1E-16
	4.9E-01

	05/02/1988
	1.2E-01
	8.0E-16
	4.9E-01

	06/02/1988
	1.2E-01
	7.9E-16
	4.8E-01

	07/02/1988
	1.2E-01
	7.8E-16
	4.8E-01

	08/02/1988
	1.2E-01
	7.6E-16
	4.8E-01

	09/02/1988
	1.2E-01
	7.5E-16
	4.8E-01

	10/02/1988
	1.2E-01
	7.3E-16
	4.8E-01

	11/02/1988
	1.2E-01
	7.1E-16
	4.8E-01

	12/02/1988
	1.2E-01
	6.9E-16
	4.8E-01

	13/02/1988
	1.2E-01
	6.6E-16
	4.8E-01

	14/02/1988
	1.2E-01
	6.4E-16
	4.8E-01

	15/02/1988
	1.2E-01
	6.1E-16
	4.8E-01

	16/02/1988
	1.2E-01
	5.8E-16
	4.8E-01

	17/02/1988
	1.2E-01
	5.5E-16
	4.8E-01

	18/02/1988
	1.2E-01
	5.2E-16
	4.8E-01

	19/02/1988
	1.2E-01
	4.9E-16
	4.8E-01

	20/02/1988
	1.2E-01
	4.5E-16
	4.8E-01

	21/02/1988
	1.2E-01
	4.2E-16
	4.8E-01

	22/02/1988
	1.2E-01
	3.8E-16
	4.8E-01

	23/02/1988
	1.2E-01
	3.4E-16
	4.8E-01

	24/02/1988
	1.2E-01
	3.0E-16
	4.8E-01

	25/02/1988
	1.2E-01
	2.5E-16
	4.8E-01

	26/02/1988
	1.2E-01
	2.1E-16
	4.8E-01

	27/02/1988
	1.2E-01
	1.6E-16
	4.8E-01

	28/02/1988
	1.2E-01
	1.1E-16
	4.8E-01

	29/02/1988
	1.2E-01
	6.4E-17
	4.8E-01

	01/03/1988
	1.2E-01
	3.2E-16
	4.8E-01

	02/03/1988
	1.2E-01
	3.0E-16
	4.7E-01

	03/03/1988
	1.2E-01
	2.8E-16
	4.7E-01

	04/03/1988
	1.2E-01
	2.7E-16
	4.7E-01

	05/03/1988
	1.2E-01
	2.5E-16
	4.7E-01

	06/03/1988
	1.2E-01
	2.4E-16
	4.7E-01

	07/03/1988
	1.2E-01
	2.2E-16
	4.7E-01

	08/03/1988
	1.2E-01
	2.1E-16
	4.7E-01

	09/03/1988
	1.2E-01
	1.9E-16
	4.7E-01

	10/03/1988
	1.2E-01
	1.8E-16
	4.7E-01

	11/03/1988
	1.2E-01
	1.7E-16
	4.7E-01

	12/03/1988
	1.2E-01
	1.6E-16
	4.7E-01

	13/03/1988
	1.2E-01
	1.4E-16
	4.7E-01

	14/03/1988
	1.2E-01
	1.3E-16
	4.7E-01

	15/03/1988
	1.2E-01
	1.2E-16
	4.7E-01

	16/03/1988
	1.2E-01
	1.1E-16
	4.7E-01

	17/03/1988
	1.2E-01
	1.0E-16
	4.7E-01

	18/03/1988
	1.2E-01
	9.0E-17
	4.7E-01

	19/03/1988
	1.2E-01
	8.1E-17
	4.7E-01

	20/03/1988
	1.2E-01
	7.2E-17
	4.7E-01

	21/03/1988
	1.2E-01
	6.3E-17
	4.7E-01

	22/03/1988
	1.2E-01
	5.6E-17
	4.7E-01

	23/03/1988
	1.2E-01
	4.8E-17
	4.7E-01

	24/03/1988
	1.2E-01
	4.1E-17
	4.7E-01

	25/03/1988
	1.2E-01
	3.4E-17
	4.7E-01

	26/03/1988
	1.2E-01
	2.8E-17
	4.7E-01

	27/03/1988
	1.2E-01
	2.3E-17
	4.7E-01

	28/03/1988
	1.2E-01
	1.7E-17
	4.7E-01

	29/03/1988
	1.2E-01
	1.3E-17
	4.7E-01

	30/03/1988
	1.2E-01
	8.2E-18
	4.7E-01

	31/03/1988
	1.2E-01
	4.3E-18
	4.7E-01

	01/04/1988
	1.2E-01
	8.3E-19
	4.6E-01

	02/04/1988
	1.2E-01
	7.1E-18
	4.6E-01

	03/04/1988
	1.2E-01
	7.0E-18
	4.6E-01

	04/04/1988
	1.2E-01
	6.8E-18
	4.6E-01

	05/04/1988
	1.2E-01
	6.7E-18
	4.6E-01

	06/04/1988
	1.2E-01
	6.6E-18
	4.6E-01

	07/04/1988
	1.2E-01
	6.4E-18
	4.6E-01

	08/04/1988
	1.2E-01
	6.3E-18
	4.6E-01

	09/04/1988
	1.2E-01
	6.1E-18
	4.6E-01

	10/04/1988
	1.1E-01
	5.9E-18
	4.6E-01

	11/04/1988
	1.1E-01
	5.7E-18
	4.6E-01

	12/04/1988
	1.1E-01
	5.6E-18
	4.6E-01

	13/04/1988
	1.1E-01
	5.4E-18
	4.6E-01

	14/04/1988
	1.1E-01
	5.2E-18
	4.6E-01

	15/04/1988
	1.1E-01
	5.0E-18
	4.6E-01

	16/04/1988
	1.1E-01
	4.8E-18
	4.6E-01

	17/04/1988
	1.1E-01
	4.5E-18
	4.6E-01

	18/04/1988
	1.1E-01
	4.3E-18
	4.6E-01

	19/04/1988
	1.1E-01
	4.1E-18
	4.6E-01

	20/04/1988
	1.1E-01
	3.8E-18
	4.6E-01

	21/04/1988
	1.1E-01
	3.6E-18
	4.6E-01

	22/04/1988
	1.1E-01
	3.3E-18
	4.6E-01

	23/04/1988
	1.1E-01
	3.1E-18
	4.6E-01

	24/04/1988
	1.1E-01
	2.8E-18
	4.6E-01

	25/04/1988
	1.1E-01
	2.5E-18
	4.6E-01

	26/04/1988
	1.0E-01
	2.3E-18
	4.6E-01

	27/04/1988
	1.0E-01
	2.0E-18
	4.6E-01

	28/04/1988
	1.0E-01
	1.7E-18
	4.6E-01

	29/04/1988
	1.0E-01
	1.4E-18
	4.6E-01

	30/04/1988
	1.0E-01
	1.1E-18
	4.6E-01

	01/05/1988
	1.0E-01
	7.4E-19
	4.6E-01

	02/05/1988
	9.9E-02
	4.2E-19
	4.6E-01

	03/05/1988
	9.8E-02
	8.8E-20
	4.6E-01

	04/05/1988
	9.7E-02
	7.1E-20
	4.6E-01

	05/05/1988
	9.6E-02
	1.8E-19
	4.6E-01

	06/05/1988
	9.5E-02
	3.1E-19
	4.6E-01

	07/05/1988
	9.4E-02
	4.5E-19
	4.6E-01

	08/05/1988
	9.3E-02
	6.1E-19
	4.6E-01

	09/05/1988
	9.2E-02
	7.8E-19
	4.6E-01

	10/05/1988
	9.1E-02
	9.7E-19
	4.6E-01

	11/05/1988
	9.0E-02
	1.2E-18
	4.6E-01

	12/05/1988
	8.9E-02
	1.4E-18
	4.6E-01

	13/05/1988
	8.7E-02
	1.6E-18
	4.6E-01

	14/05/1988
	8.6E-02
	1.9E-18
	4.6E-01

	15/05/1988
	8.5E-02
	2.1E-18
	4.6E-01

	16/05/1988
	8.4E-02
	2.1E-18
	4.6E-01

	17/05/1988
	8.4E-02
	2.0E-18
	4.6E-01

	18/05/1988
	8.3E-02
	1.9E-18
	4.6E-01

	19/05/1988
	8.3E-02
	1.8E-18
	4.6E-01

	20/05/1988
	8.3E-02
	1.7E-18
	4.6E-01

	21/05/1988
	8.2E-02
	1.6E-18
	4.6E-01

	22/05/1988
	8.2E-02
	1.5E-18
	4.6E-01

	23/05/1988
	8.2E-02
	1.4E-18
	4.6E-01

	24/05/1988
	8.2E-02
	1.3E-18
	4.6E-01

	25/05/1988
	8.2E-02
	1.2E-18
	4.6E-01

	26/05/1988
	8.1E-02
	1.1E-18
	4.6E-01

	27/05/1988
	8.1E-02
	1.0E-18
	4.6E-01

	28/05/1988
	8.1E-02
	9.6E-19
	4.6E-01

	29/05/1988
	8.1E-02
	9.0E-19
	4.6E-01

	30/05/1988
	8.1E-02
	8.4E-19
	4.6E-01

	31/05/1988
	8.1E-02
	7.8E-19
	4.6E-01

	01/06/1988
	8.1E-02
	7.3E-19
	4.6E-01

	02/06/1988
	8.1E-02
	6.7E-19
	4.6E-01

	03/06/1988
	8.0E-02
	6.1E-19
	4.6E-01

	04/06/1988
	8.0E-02
	5.7E-19
	4.6E-01

	05/06/1988
	8.0E-02
	5.3E-19
	4.6E-01

	06/06/1988
	8.0E-02
	5.0E-19
	4.6E-01

	07/06/1988
	8.0E-02
	4.7E-19
	4.6E-01

	08/06/1988
	8.0E-02
	4.3E-19
	4.6E-01

	09/06/1988
	8.0E-02
	4.0E-19
	4.6E-01

	10/06/1988
	8.0E-02
	3.7E-19
	4.6E-01

	11/06/1988
	8.0E-02
	3.3E-19
	4.6E-01

	12/06/1988
	8.0E-02
	3.1E-19
	4.6E-01

	13/06/1988
	8.0E-02
	2.8E-19
	4.6E-01

	14/06/1988
	7.9E-02
	2.6E-19
	4.6E-01

	15/06/1988
	7.9E-02
	2.4E-19
	4.5E-01

	16/06/1988
	7.9E-02
	2.2E-19
	4.5E-01

	17/06/1988
	7.9E-02
	2.0E-19
	4.5E-01

	18/06/1988
	7.9E-02
	1.9E-19
	4.5E-01

	19/06/1988
	7.9E-02
	1.7E-19
	4.5E-01

	20/06/1988
	7.9E-02
	1.6E-19
	4.5E-01

	21/06/1988
	7.9E-02
	1.4E-19
	4.5E-01

	22/06/1988
	7.9E-02
	1.3E-19
	4.5E-01

	23/06/1988
	7.9E-02
	1.2E-19
	4.5E-01

	24/06/1988
	7.9E-02
	1.1E-19
	4.5E-01

	25/06/1988
	7.9E-02
	9.9E-20
	4.5E-01

	26/06/1988
	7.9E-02
	9.1E-20
	4.5E-01

	27/06/1988
	7.9E-02
	8.3E-20
	4.5E-01

	28/06/1988
	7.9E-02
	7.5E-20
	4.5E-01

	29/06/1988
	7.8E-02
	6.8E-20
	4.5E-01

	30/06/1988
	7.8E-02
	6.2E-20
	4.5E-01

	01/07/1988
	7.8E-02
	5.6E-20
	4.5E-01

	02/07/1988
	7.8E-02
	5.1E-20
	4.5E-01

	03/07/1988
	7.8E-02
	4.7E-20
	4.5E-01

	04/07/1988
	7.8E-02
	4.3E-20
	4.5E-01

	05/07/1988
	7.8E-02
	3.9E-20
	4.5E-01

	06/07/1988
	7.8E-02
	3.5E-20
	4.5E-01

	07/07/1988
	7.8E-02
	3.2E-20
	4.5E-01

	08/07/1988
	7.8E-02
	2.8E-20
	4.5E-01

	09/07/1988
	7.8E-02
	2.6E-20
	4.5E-01

	10/07/1988
	7.8E-02
	2.3E-20
	4.5E-01

	11/07/1988
	7.8E-02
	2.1E-20
	4.5E-01

	12/07/1988
	7.8E-02
	2.0E-20
	4.5E-01

	13/07/1988
	7.8E-02
	1.8E-20
	4.5E-01

	14/07/1988
	7.8E-02
	1.6E-20
	4.5E-01

	15/07/1988
	7.8E-02
	1.4E-20
	4.5E-01

	16/07/1988
	7.8E-02
	1.3E-20
	4.5E-01

	17/07/1988
	7.8E-02
	1.2E-20
	4.5E-01

	18/07/1988
	7.8E-02
	1.1E-20
	4.5E-01

	19/07/1988
	7.8E-02
	1.0E-20
	4.5E-01

	20/07/1988
	7.7E-02
	9.5E-21
	4.5E-01

	21/07/1988
	7.7E-02
	8.7E-21
	4.5E-01

	22/07/1988
	7.7E-02
	8.0E-21
	4.5E-01

	23/07/1988
	7.7E-02
	7.4E-21
	4.5E-01

	24/07/1988
	7.7E-02
	6.8E-21
	4.5E-01

	25/07/1988
	7.7E-02
	6.2E-21
	4.5E-01

	26/07/1988
	7.7E-02
	5.7E-21
	4.5E-01

	27/07/1988
	7.7E-02
	5.3E-21
	4.4E-01

	28/07/1988
	7.7E-02
	4.8E-21
	4.4E-01

	29/07/1988
	7.7E-02
	4.4E-21
	4.4E-01

	30/07/1988
	7.7E-02
	4.1E-21
	4.4E-01

	31/07/1988
	7.7E-02
	3.8E-21
	4.4E-01

	01/08/1988
	7.7E-02
	3.4E-21
	4.4E-01
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Specific Acitivity in Grass (Bq/kg)



FDMT Cs-137	31625	31626	31627	31628	31629	31630	31631	31632	31633	31634	235.67814636230469	221.99632263183594	209.13653564453125	197.04916381835938	185.68745422363281	175.00758361816406	164.96835327148438	155.53105163574219	146.65931701660156	138.31898498535156	EcoFood Cs-137	31625	31626	31627	31628	31629	31630	31631	31632	31633	31634	5.7530481343362837E-7	228.65759854386332	215.39715760826516	202.93330227967752	191.21790203873442	180.20572388858042	169.85426520624358	160.12364132364144	150.97633199201923	142.37704991516185	Date

Specific Acitivity in Grass (Bq/kg)
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Specific activity in cow milk (Bq/kg)
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Specific activity in cow milk (Bq/kg)
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