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Natural radioactivity is a primordial property of the
matter surrounding us. Natural radzonuclzdes

are present in almost all
substances that we deal with ...

Therefore, the generic question is:

when is their presence significant from
a radiation protection
point of view ?
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The source of information

Completeness of decay series
Equilibrium / disequilibrium among natural
radionuclides

Distribution of artificial radionuclides
originating from global fallout




Radionuclides of concern
s

In not altered state all of

them create a specific
pattern along vertical soil

profile
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Vertical pattern of radionuclides activity

concentration in unaltered soil
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Soil profiles sampled next to different NORM sites
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Hydrological protection zone around PFG heap (0-150 m)
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Control area, 2 km from waste heap
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Radium relationships in broken decay chains*
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e Ra-228+Ac-228 «=Th-228+thoron and short lived progeny

int=0 Pb-210=0 and Th-228 =0

*B. Michalik, J. Brown, P. Krajewski. The fate and behaviour of enhanced natural radioactivity with
respect to environmental protection. Environmental Impact Assessment Review 38 (2013) 163—-171




A fingerprint of coal mining industry...

Ra-224 <or>Ra-228 ¥ Ra-228 fractionation
Ra-226 >>> Pb-210 % Ra-226 fractionation

Ra-226 >>> Ra-228 < both radium isotopes (Ra-228 and Ra-226) fractionation
(in the past)
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Radium precipitation from radium reach water - formation water common in
petroleum and underground coal mining industry




Additional advantage: dating

Ra-224/Ra-228 up to 10
Ra-228/Ra-226 up to 50
Pb-210/Ra-226 up to 120

Cs-137 before/after 1986




Dating discrepancy

ng 4

Limitatior

 Continuous precipitation (short time dating)
» Radionuclides migration (fractionation) due to environmental processes

(long time dating)

Example: Surface samples taken at site contaminated between 1970 and 80 due to
discharge mine water

Sample No. 228Ra/228Th | 226Ra /210Pb

5628 36+2 37+2 22 +4
5630 30 +2 32+ 2 23+3
9436 34+3 36 +3 11 +1
2437 36 +3 38+ 3 14 + 1
5438 38+3 39+3 8+1

5439 38+3 40 + 3 7+1




Summary

When the source of contamination is identified the

radionuclides ratio in a soil profile let one know the
case history ....

If not, all observed differences from the natural
pattern of radionuclides distribution along a soil

profile suggest a human alteration of the natural
environment




Thank you for your attention!

Silesian Centre for Environmental Radioactivity




