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Biogeochemical redox cycles in groundwater systems frequently mobilize metals and 
metalloids that directly impact human health.  The microbes catalyzing these biogeochemical 
reactions require organic carbon as an electron donor.  The source(s) of these electron donors in 
groundwater systems has been at best poorly constrained.  We recently developed a method to 
filter large volumes of groundwater (>2000 gallons), extract and purify the DNA, and to 
radiocarbon date the DNA to determine organic carbon sources (Mailloux et al., 2013).  Results 
from one high arsenic field site in Bangladesh characterized by rapid infiltration indicated that 
microbes preferentially used organic carbon that was slowly advected through the aquifer.  
Microbes did not utilize young anthropogenic organic carbon nor did they utilize sediment 
derived organic carbon.  At the Department of Energy’s Field Research Challenge (IFRC) site 
near Rifle, Colorado portions of the recently recharged shallow aquifer are reducing with 
elevated levels of arsenic and iron.  In addition, this aquifer harbors novel microbial 
assemblages.  This aquifer offers a unique opportunity to study organic carbon sources given the 
different potential and resolvable organic carbon sources.  The organic carbon sources include 
modern organic carbon from recent recharge, slowly advected organic carbon represented by 
dissolved organic matter (DOM), and older sediment organic carbon.  Estimated groundwater 
flow rates are 80 m per year indicating that the sight is flushed approximately annually.  Two 
samples of DOM from the site were dated at 2980 and 3340 y.  Bulk radiocarbon sediment ages 
ranged from 4750 to 11,600 y.  Well LQ-107 with 2.2 mg/l Fe and 62 ug/l arsenic was sampled 
to determine organic carbon sources.  Water was filtered using a 10” filter housing and 0.2 µm 
serial nylon filters.  The planktonic microbial population was sampled by filtering 6213 gallons.  
DNA was extracted and purified to remove organic carbon derived from the cell lysates, humic 
materials, and buffers.  DNA was radiocarbon dated at the Center for AMS at Lawrence 
Livermore National Laboratory.  The Radiocarbon DNA age was 3325+/-40 y.  In addition we 
are currently awaiting RNA radiocarbon dates.  These results indicate that the microbial 
population at the site is utilizing the DOM for cell division.  Future plans include sampling more 
wells and completing development of an RNA radiocarbon method.   
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