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Radon anomalies in the northern Upper
Rhine Graben (Germany) as result of recent
geodynamic processes
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Assumption 1. Measured radon concentrations are dependent on

tectonic inventory acting as migration paths

Increased
pathways

Increase of
migration distance

IWEANR in Verbania,

Fault as shear-
and weathering
zone

Enrichment of mother

nuclides through re- Enlargement of
forming of minerals material surface
(geochemical
anomaly)
Increase of

emanation rate

Increase of emanation

(Wewior 2012)
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. Geodynamlcs In Darmstadt
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N Radon measurements eastern master fault

Location Max. value Bg/m3 Av. value Bg/m?3
Front of the fault 21.888 11.607
Room right beside fault 9.865 6.081
Entrance hall 187 15
Raumluftmessung Darmstadtium - Stérungsmessraum
22500
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10000

7500

5000

2500

0
01.05.13 08:30

150004 - A K

125009

Measurements in the soil = 340 kBg/m3

— Radonkonzentration

— Mittelwert

((Radonkonzentration) (Hoppe et al 2014)
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Assumption 2 Complex setting

Measured radon
concentrations are
dependent on
composition/genesis of
measurement environment

Soil map 1:25.000, HLNUG, modified
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7 Measurements northern URG
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Geology

Z i
? S &,

Legende

12
N |
[
[
0

A
o 0
¢

= Stoerungen 380m u GOK

4
o
o
°
¢

- Gewasser

| Alpleistozaene Mainterrasse

Feuchte Stellen, reich an
Humus

Juengere Duenen

o o Juengere mittelpleistozaene
Flussschotter

Juengerer Flugsand

Jungpleistozaener
"~ Flussschlick, 5-10 dm
maechtig

Jungpleistozaener
Flussschlick, >10 dm
maechtig

- Torf- und Moorboden

Umgelagerte aeltere Terrasse
mit <5 dm Schlick bedeckt

aelterer Flugsand

aelterer Flugsand mit
© " Geroellen

- aelterer Fluss- und Bachlehm

Hike
uG

IWEANR in Verbania, Italy. November 7t 2017 Rouwen Lehné i ine lebenswerte Zukunfs




. Hessian Agency for Nature Conservation, Environment and Geology

B Projected faults
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] Measurement profiles
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B Measurements in clayey soll

IWEANR in Verbania, Italy. November 7t 2017
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N Measurements in sand
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Measurements in sand
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Lessons learned

Trend of increased radon concentrations in fault zones

Significant dependency between radon concentration and soil type:

small grain size + low permeability = higher radon concentrations

Trend of increased CO, concentrations in faults zones

No dependency between CO, and soil type apparent
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B Conclusion

B - Radon concentrations need to be set in context with composition/genesis
of measurement environment and tectonic inventory

- Challenge

- Composition/genesis of measurement environment varies a lot in X,y and z

- Tectonic inventory needs to be assessed in terms of
> spatial extent and
> activity
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Approach: considering geological 3D-models
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Approach: considering geological 3D-models
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B Approach: considering geological 3D-models
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Approach: considering geological 3D-models

Low permeability, 7
fine grain sizes
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3D-models now are the basis for radon measurements — leading to
more reliable and systematic radon maps, here the first radon map
for an urban area in the federal state.
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