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Treatment processes for metals in industrial stormwater can 
be cost prohibitive. Therefore, passive remediation strategies 
using natural materials and microbial processes have the 
potential to provide affordable solutions for removing metals 
from aqueous waste streams which is important from 
regulatory and environmental quality perspectives. Our 
research explores the key physical, chemical, and biological 
processes promoting removal of hexavalent chromium (Cr) 
from an industrial stormwater treatment system by association 
with granular organic peat media.  In this installation 
chromium is primarily in the water soluble and carcinogenic 
hexavalent form, chromate. Prior to treatment, chromate is 
converted to Cr(III) via an oxidation-reduction reaction using 
iron sulfate (Fe(II)SO4). The resulting Cr(III) is less water 
soluble than chromate, making Cr precipitation as hydroxides 
possible.  The removal capacity for Cr(III) is much higher 
than expected for adsorption and filtration alone, suggesting 
other mechanisms, including microbially mediated 
attenuation may be at play.  In addition to filtration of Cr(III) 
precipitates, the presence of Fe(III) (from the pre-treatment 
step) could yield Cr(III) co-precipitation with Fe minerals.  
 
Samples were collected from the treatment site in Howell, MI 
USA, where Cr-laden stormwater is treated in large tank 
reactors filled with peat sorbent material. We sampled one 
reactor in four different locations at four depths for a total of 
16 solid-phase peat material samples.  DNA was extracted to 
collect metagenomic data and microbial coupons were 
installed in the tanks to harvest biofilm samples.  Chemical 
digestions show total Cr concentrations ranging from 400-
900 mg/kg peat dependent on depth and location.  Initial X-
ray Fluorescence Microprobe (XFM) data reveal that Cr is 
heterogeneously distributed within the bioremediation media 
with diffuse and “hot spot” features on the micron to 10s of 
micron scale.  Additionally, results show Cr(III)-bearing 
particles and metallic Cr bearing particles in the same sample.   

 
 

 
 
 


