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Abstract 

In the course of the decommissioning the former ASTRA Research Reactor, the 
Seibersdorf site is to be surveyed for possible contamination by radioactive 
materials, including transuranium elements.  

 
To limit costs due to systematic sampling and time consuming laboratory 

analyses, a mathematical model that describes the migration of transuranium 
elements and that includes the local topography of the area where deposition has 
occurred, was established. 

 
The project basis is to find a mathematical function that determines the 

contamination by modelling the pathways of transuranium elements. 
 
The model approach chosen is cellular automata (CA). For this purpose, a 

hypothetical activity of transuranium elements is released on the ground in the 
centre of a simulated area. Under the assumption that migration of these elements 
only takes place by diffusion, transport and sorption, their equations are modelled 
in the CA-model by a simple discretisation for the existing problem. 

 
To include local topography, most of the simulated area consists of a green 

corridor, where migration proceeds quite slowly; streets, where the migrational 
behaviour is different, and migration velocities in ditches are also modelled.  

 
The Migration of three different plutonium isotopes (238Pu, 239+240Pu, 241Pu), the 

migration of one americium isotope (241Am), the radioactive decay of 241Pu via 
241Am to 237Np and the radioactive decay of 238Pu to 234

 

U were considered in this 
model. Due to the special modelling approach of CA, the physical necessity of 
conservation of the amount of substance is always fulfilled. The entire system was 
implemented in MATLAB. 

Systematic sampling onto a featured test site, followed by detailed laboratory 
analyses were done to compare the underlying CA-model to real data. On this 
account a nuclide vector with 241

 
Am as the reference nuclide was established. 

As long as the initial parameters (e.g. meteorological data) are well known, the 
model describes the migration of transuranium elements rather well. Otherwise the 
model is able to give a rough estimation of the extent of the contamination.  
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