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 Review IAEA Example Reference Biosphere (ERB) models
 Involving groundwater wells (primary exposure pathways)

 Limitations

 Must know dilution a priori

 Assume no travel time in aquifer (no sorption, no radioactive decay)

 Show that dilution can be estimated algebraically
 From the geometries of the plume and well capture zone 

 Show that travel time in aquifer can be important
 Especially for highly sorbed radionuclides

 Present several analytical solutions 
 For different types of releases into a generic aquifer

 Advective/diffusive

 Point source/line source/area source
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ERB Models
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Capture Zone
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Plume Width and Dilution
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Plume Capture
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Point Source Advective (PSA)
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Diffusive Release (PSD)
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Broad Diffusive (BD) Release
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Example Applications
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VBA Example



PSA Examples
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Diffusive Release Examples



Model Summary
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 Simple algebraic 
analytical solutions

 Dilution factors 
 Calculated from inputs

 Ensures consistency

 Vary over time when 
volumetric fluxes 
change

 Bypassing included
 When plume width 

exceeds capture zone

 Travel time and decay 
included
 Especially important for 

highly sorbed Rn’s



Next Steps

 Consider additional release scenarios
 E.g., release from multiple fractures

 Include in-growth

 Sensitivity analyses
 Identify important parameters for various release scenarios and 

radionuclides
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