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 To compare U and 222Rn concentrations and 
geochemistry of ground water obtained three 
different rock formations 
  1. Sheared Mylonitic Rocks 
  2. Unsheared Granitic and Metamorphic Rocks 
  3. Weathered Saprolite Overlying 1 and 2 

 Examine the effect of rock composition and 
texture on dissolved 222Rn concentrations 

 Primarily test water quality in relation to 
Radon 

 My Goal? 





 Took the averages of the major ions, 
elements and trace elements and ran them 
through the program 
  Some of the elements weren’t detected in the 

study 
  For the trace elements, many didn’t have an 

average because they were all less than a certain 
amount 
  I took the value it was less than as my input 

  Some of the elements they tested were not listed 
in PHREEQC database 



pH = 5.7 
HCO3 = 62ppm 
DO = 4.9ppm 
TDS = 113.5 ppm 





pH = 6.5 
HCO3 = 99.3ppm 
DO = 3.7ppm 
TDS = 175 ppm 



pH = 5.9 
HCO3 =  55.5ppm 
DO = 6.3ppm 
TDS = 110.7 ppm 



 My results were different from theirs 
  More than SiO2 precipitated 

  Simulating weathering? 

  Relationship between Rock Types and U 
Concentrations 
  These bedrocks may be U-containing rocks naturally 

  Poses a threat 



 Average 222Rn in ground water samples 
  Granite: 14,900 pCi/L 
  Mylonite: 5,800 pCi/L 
  Metamorphic: 550 pCi/L 

 EPA MCL = 300 pCi/L 

 Average U in ground water samples 
  Granite: 0.5ppb 
  Mylonite: 0.6ppb 
  Metamorphic: 0.1ppb 

 EPA Standard: 20ppb 



 As more Ferric Oxide precipitate, more 
surfaces are exposed for adhesion of U(VI)  
  Uranyl ion combines with CO3  adhesion to 

Ferric Oxides 

 This adhesion give U time to decay to form 
222Rn 

 Raises many Concern 
  Weathering increase, so does 222Rn 
  Health risks 
  Safe Drinking Water? 



 The activity of Radon in the sampled 
groundwater poses a risk to those using this 
as a source of drinking water 
  1996 vs 2012 
  Ingesting vs inhalation. 
  Fear the Radon gas in homes 

 EPA Standards 
  According to the Safe Drinking Water Act (revised 

1996) 2 options to lower Radon in drinking water 
  Based on States’ 
   choice 



 Health Risks Associate with Radon 
  Lung Cancer (primary) 

  Emphysema 

   Pulmonary fibrosis 

  Chronic interstitial pneumonia 

  Silicosis 

  Respiratory lesions  



 Appears to be a connection between rock 
type and amount of dissolve Radon present in 
the substrate 
  In relation to U 

  Shearing vs. non shearing (Mylonite) 

 The drinking water should be carefully 
monitored. 

 Look more into the relationship between 
rock type and radionuclides 
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