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Mapping Radium in Creek Bed Sediment from Introduced Groundwater

The Project Site — Dam Levels




NORM (Naturally Occurring Radioactive Material)

The activity concentrations of the radionuclides in rocks and soil found in the nature
are generally low.

Human activities can significantly increase the concentration of NORM radionuclides.

Processes associated with NORM with elevated concentrations of radioactive materials
include mining and milling of metalliferous and non-metallic ores, production of coal, oil and
gas, extraction and purification of water, generation of geothermal energy, and production
of industrial minerals, including phosphate, clay and building materials.

Reference: International Atomic Energy Agency (IAEA) www.iaea.org/topics/radiation-safety-norm accessed 02/08/2023
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The Project Site — Creek Bed



Fieldwork — Surveying Gamma Radiation
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Fieldwork — Surveying Gamma Radiation




Gamma Radiation Dose Rate Map

]

]

Terrestrial dose rate only; excludes cosmic.
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More Transect Sampling




Transect Topography

Elevation relative to pipe outlet (m)
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Radium-228

Concentration

Elevation Relative to Pipe Qutlet (m)
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Radium-228 ] Transect C - Radium 228 (Bg/kg) =0
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Radium-226 ] Transect C - Radium 226 (Bg/kQ) <50
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Transect D - Radium 226 (Bg/kg)
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228Ra:??6Ra Concentration Ratios

Grouped by Transect Grouped by Ra-228 Activity Concentration
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Creek Dam Junction & Freshwater Mussels

& Up to 3000 Bg/kg Ra-228 in
sediment where the creek meets
the dam.

® Ra-228 and Ra-226 concentrations
in freshwater mussels of 100 to
500 Bg/kg wet weight.

& Freshwater mussels as biomonitor.
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What does this teach us?

This site demonstrates the ease of
inadvertently impacting sites with NORM.

& The importance of representative sampling
and maintaining the link between the
sample and the analytical result.
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