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Radon is a naturally occurring radioactive gas which accounts for
approximately 9% of lung cancer deaths in Europe and 12% in the
USA, and is considered to be the most serious environmental
carcinogen by the EPA.
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effective radon barrier.
y N 5

. The sudden loss of the
5:% permafrost due to melting
caused by climate change leads

to about a 100 fold increase in
the exposure to radon.

Typical FEM grid e 445315

The diffusive and advective transport of radon through the soil is
controlled by the porosity, fluid saturations, diffusion coefficients
and relative permeabilities of the soil. All of these parameters are
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We find that the presence of the permafrost acts as an effective
radon barrier. For the world average Ra*” activity of 40 Bq/kg, the
permafrost seems to reduce the domestic radon concentrations by
80 to 90% (5 to 10 Bg/m’) while leading to an increase in the
concentration in the radon behind the barrier by 10 to 15 times (500
to 750 Bg/m®).
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7. The level of Rn in houses built
traditionally is extremely low.

8. If Rn is transported advectively as
well as diffusively, the Rn levels
fall significantly, and so does the
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However, when we modelled the thawing of the permafrost that is | = “f s duration of the peak surge.
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exposed to levels of radon in excess of the 200 Bg/m’ threshold that _
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are 4 soil domains; (a) soil below the permafrost layer, (b) the permafrost The triangular diagram shows
layer, (c) the soil above the permafrost layer on each side of the building. reaction coefficients for the transfer
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are over 4000 elements in the final model. The number of elements p oldos, os;ld,p, 0s,g,D, L., O0SOD,L,0 is effective diffusion coeff. g: e etpces DT el & o T P | £ ,_’fif‘@%’.ijf“\.\“ﬂ Rn does not build up.
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reached within several minutes on a standard 3 GHz laboratory PC, and 100 ,0CR, is the source term © 2 4 8 8 10 12 14 16 18 20 o 2 4 6 8 10 12 14 1 18 2 DBYcomparison, newer buildings built with concrete
hence retain the described geometry for clarity even though the modelis The parameters L,, and L, are Ostwald coefficients, [ are tortuosities, D, are diffusion Time (years) Time (vears) basements are significantly at risk.
symmetric and could be reduced to half of its size. coefficients and S, are phase fractions for each phase.
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