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Thank you for submitting your abstract for the 2017 AHS Symposium. Please complete all 
sections of this form; note that we reserve the right to edit for clarity and space requirements. 
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First Name:  __________________________________________________________________  

Last Name:  ___________________________________________________________________  

Title:  ________________________________________________________________________  

Organization / Company:  _______________________________________________________  

Cell Phone:  ___________________________________________________________________  

E-mail:  ______________________________________________________________________  

About Your Presentation 

Title (12 words max):  ___________________________________________________________  

Summary (25 words max; for the program booklet):  __________________________________  

 _____________________________________________________________________________  

 _____________________________________________________________________________  

Abstract (400 words max; provide sufficient detail to allow us to evaluate your proposed topic; 
this will be posted on the Symposium web site): 
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	First Name: Michael
	Last Name: Barden
	Title: Senior Hydrogeologist
	Organization  Company: Hydro Geo Chem, Inc.
	Cell Phone: (505) 301-6275              Work: (520) 293-1500 x130
	Email: mikeb@hgcinc.com
	Title 12 words max: Mobilization of Naturally Occurring Uranium to Water Supply Wells, Southern Tucson Basin
	Summary 25 words max for the program booklet: Naturally occurring uranium 
	1: is mobilized from aquifer sediments by groundwater chemistry changes in response 
	2: to irrigation return flows producing impacts to nearby water supply wells.
	bio: Michael J. Barden is a senior hydrogeologist for Hydro Geo Chem in Tucson with over 25 years of environmental experience as a consultant and state regulator. He has dealt extensively with hydrogeological evaluation, contaminant transport and fate evaluation, and vadose zone and groundwater modeling and has expertise in risk assessment, environmental geochemistry and natural attenuation of organic and inorganic contaminants. He was a member of a National Academy of Science committee on intrinsic remediation evaluating the scientific basis for natural attenuation and has been an instructor for numerous training courses on monitored natural attenuation, risk assessment, and modeling.
	Abstract: Uranium concentrations exceeding the federal MCL were encountered in water during routine sampling from two community supply wells located south of Tucson, Arizona. The wells are situated adjacent to an area of recently developed agricultural fields on the western margin of the Tucson basin. A study conducted to evaluate the situation and compliance alternatives included extensive examination of the geological and hydrogeological setting and geochemical characterization of groundwater to determine the source of elevated uranium concentrations and appropriate measures to deal with the problem.Trace metal composition of alluvial basin-fill sediments is poorly known, but various uraniferous sources are present in the area and uranium content in surficial materials is known to typically be about 5 mg/kg and range up to about 22 mg/kg. Uranium is naturally occurring in the alluvial sediments and groundwater underlying the area. Uranium solubility in groundwater depends strongly on the presence of potential complexing agents in solution, such as carbonate, phosphate and sulfate, as well as on the pH and oxidation-reduction conditions. Uranium is most mobile in oxic and alkaline groundwater where it forms highly soluble uranyl-carbonate complexes. The association of elevated uranium concentrations in groundwater with nitrate has been widely noted and a variety of mechanisms are known by which nitrate can directly or indirectly result in potential uranium mobilization. Evaluation of the hydrogeology and groundwater chemistry, including geochemical modeling using PHREEQC, indicate that the source of the observed uranium concentrations in the water supply wells is most likely due to increased concentrations of bicarbonate and calcium associated with irrigation return flow from the adjacent agricultural fields that has resulted in desorption of uranium from aquifer solids through formation of a highly soluble calcium-uranyl-carbonate complex. The area of elevated uranium concentrations appears to be restricted to the area impacted by irrigation return flows. 


