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Novel approaches are necessary to address the 

debate concerning the nature of carbon sources 
indigenous bacteria use to mediate As groundwater 
contamination across Bangladesh. Aquifer depth 
profiles of two As contaminated sites of the 
Araihazar Upazila, Bangladesh, (sediment and 
groundwater collected from 2013-2015) were 
constructed using Δ14C analysis of the in situ 
sedimentary microbial communites (PLFA) and 
carbon pools (DIC, DOC and SOC) with 
complimentary measures of sewage contamination 
(sterol fecal biomarkers and Cl/Br(aq) ratios) and 
[As(aq)]. 

At both sites (<30m), Δ14CPLFA (-60 ± 20‰) 
indicated utilization of a dissolved carbon pool of 
comparable age to DIC rather than sedimentary 
carbon sources (Δ14CDIC = +24 ± 30‰; Δ14CDOC = -
230 ± 100‰; Δ14CSOC = -630 ± 50‰). Concentrations 
of the fecal biomarker (coprostanol) (<LOD to 
1.33ng/g) increased with depth. In high arsenic zones 
(<30m), sewage contamination indexes found were 
>0.7 and highly correlated with As concentrations at 
both sites (R=0.718; 0.938).  Cl/Br ratios at shallow 
depths ranging from 990-1870 (indicative of sewage 
wastewater) correlated with As (R=0.88; 0.55). At 
greater depths (>50m) groundwater was low in As 
and Cl/Br ratios had background values for recharge 
water (240 to 337). These results suggest As release 
is occurring in aquifers contaminated with sewage-
derived waste water which when present is a 
plausible predominant dissolved microbial carbon 
source. 

 


