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Background/Objectives. Knowledge of dechlorination rate by anaerobic reductive 
dechlorinator is essential to predict the time required for a PCB-contaminated site to recover. 
Many studies attempted to measure reductive dechlorination rates in sediments but were 
conducted with PCB concentrations above relevant environmental ranges and did not take into 
account the PCB bioavailability difference caused by PCB association to different organic matter 
types in sediment. A more relevant approach would be to measure dechlorination rates in the 
porewater phase within a range of PCB concentration typically observed in the sediment 
environment.  
 
Approach/Activities. We developed a passive dosing/sampling method that utilizes a polymer, 
polyoxymethylene, which has a known partitioning coefficient, to serve concurrently as a PCB 
substrate delivery system to maintain a predetermined freely dissolved concentration of the 
parent PCB and as a passive sampling system to monitor the PCB dechlorination product over 
time. The approach was tested with the anaerobic ultramicrobacterium Dehalobium 
chlorocoercia DF1 to measure the dechlorination rate of PCB 61 to PCB 23. 
 
Results/Lessons Learned. The passive dosing/sampling system was able to monitor the 
disappearance of the substrate (PCB 61) and appearance of the product (PCB 23) over time. 
The results indicate that the rate of dechlorination is a linear function of PCB substrate 
concentration below the maximum aqueous solubility of PCB 61 and occurs at concentrations 
as low as 1 ng/L. The mean first order dechlorination rate with respect to aqueous concentration 
was 42 day-1 for a cell density of 106 per ml. We showed through modeling that in the sediment 
porewater environment, the dechlorination rate gets attenuated by several orders of magnitude 
by the buffering capacity of the sediment solids resulting in realistic half-lives of years to 
decades depending on the abundance of dechlorinators. Demonstration of PCB 61 
dechlorination at environmentally relevant concentrations suggests that low numbers of native 
organohalide respiring bacteria accounts for low rates of dechlorination typically observed in 
sediments and that these rates can be enhanced by bioaugmentation. 
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