
Authentication of Forest in the Human Geological Repository

Tarmo Pohjola*

Department of Human Geology, Tampere University, Pori, Finland

DESCRIPTION
An aspect of the life cycle of nuclear energy includes the 
management of safety and the disposal of radioactive waste. 
Geological facilities have been acknowledged as the "reference 
solution" for waste disposal because they can provide the 
extremely long-term passive safety necessary for society and the 
environment in the present as well as the future. The deeper the 
disposal, the greater the radioactivity level. The host formation 
and man-made barriers must isolate, restrict, and delay 
radioactive discharges from the repository to the surface 
ecosystems where people and other biota may be exposed to such 
pollutants. However, due to the significant inherent uncertainties 
over the extremely long timescales involved, including the 
possibility for numerous environmental changes and 
disturbances, it is also crucial to analyse the possible radioactive 
effects of geological waste disposal radiological impact assessment 
models are often investigated, evaluated, and validated using a 
variety of sensitivity analysis techniques. Advanced probabilistic 
global sensitivity studies are frequently used in this purpose on 
repository safety assessment and or radiological impact models, 
in addition to so-called local sensitivity analyses that examine the 
impact of a change in one or a few parameters at a period. They 
have also been used in models that connect a few or more 
ecosystem specific modules, however this has frequently been 
ascribed to being computationally demanding or otherwise 
inconvenient, and especially as model size has increased. Forest 
ecosystems may be crucial in the modelling of radioactive transfer 
from groundwater to people.

The radionuclides that are delivered by groundwater and 
absorbed by the relatively deep roots of forest ecosystems are 
deposited in the biomass of the forest during the 
evapotranspiration process. Because people eat berries, 
mushrooms, and game meat, radionuclides might be transferred 
to them. Additionally, when removing the ash from fireplaces, 
radioactive soot and dust produced by wood burning may be 
breathed. Following the spread of Cs injected into tulip poplar 
trees led to the development of one of the first forest 
radionuclide transport models. Later, this study was expanded  to 

incorporate soil samples, estimates of rainfall and runoff, and the 
movement of 31 radionuclides after nuclear explosions close to 
saltwater and rainforests using two and eight compartment 
models. Several advancements in biosphere and forest modelling, 
testing, and validation were made as a result of the Chernobyl 
disaster. Additionally, modelling forest pollution in relation to a 
deposit for spent nuclear waste is covered. These studies from 
nuclear waste management companies as well as dissertations 
have constructed and assessed forest models. Additionally, using 
a later, enhanced data set, it has presented a framework for 
modelling forest ecosystems. We improved our prior models of a 
lake farm system to incorporate a forest component in order to 
address the impact of forest pathways to the radiation dose rate 
for humans at landscape level in a relatively straightforward 
manner as opposed to for the forest alone. The older models 
were mainly modified to do this, as will be explained below. 
Another of our objectives was to do a sensitivity analysis to this 
established landscape. In simulations, forests may be considered 
of as a single model for calculating the radionuclide dosage rates 
for people, while combining the forest model with other models, 
such lake-farm scenario models, can result in a more accurate 
radiation dose rate estimate. In the initial model, all home water 
is obtained from a lake rather than a well that is close to a 
bedrock deposit for nuclear waste. This is a straightforward lake-
farm scenario. The radioactive transport impact of Lake bottom 
sediments was added to the model. Three sediment layers (till, 
mixed sediment, and clay) are present in the expanded model 
and are anticipated to remain below the forest area in the 
proposed model. As a consequence of the bedrock being eroded 
by glaciers and then being redeposited under glacial, proglacial, 
periglacial, marine, and more recent geological circumstances, 
this is the common stratigraphy in the area. The concept is based 
on the notion that, prior to the emergence of the forest and 
overburden, fine-grained bedrock material, primarily clays, were 
spread out over Finland and stacked on top of the till formations 
caused by the glacial abrasion of the bedrock. The model utilised 
in the current study combines both of the extended scenarios 
with a forest model focused on the production of game, berries, 
and mushrooms for human consumption.
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