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(PCBs) using biofilms
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PCBs - Processes in sediment Effect of Activated Carbon
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Conclusion:
* Reduced uptake of PCB in tissue
* Reduced bioavailability for tested species

Questions:
* Reduced bioavailability for bacteria?
« Effects on dechlorination rates and products?
> 50 years Milward e al, Envion. i Technol. 2005

PCBs - Processes in sediment Are PCBs available for bacteria?
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Conclusion:
* Dechlorination of Aroclor 1260 in sediment with GAC
= No effect of GAC based on average chlorine content

Kjellerup et al, Water Res (2014), Apr 1;52C:1-10

Are PCBs available for bacteria? Different bacterial populations?

Screening of bacterial diversity using DHPLC and primers
targeting dechlorinating bacteria (16S rRNA)
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Conclgsion: s _ Conclusion:
*With GAC, full dechlorination possible « Dominant dechlorinating phylo-types are the same — Not

*Aerobic microbes can now degrade biphenyl rings responsible for difference in dechlorination
Kjellerup et al, Water Res. 2014 Kijellerup et al, Water Res (2014), Apr 1;52C:1-10
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Biofilm on GAC in sediment

Dechlorinating bacteria

Conclusion
« Biofilms are present in sediment
« Natural mode of growth

« Can we utilize this observation?

Technical Approach - Detail

Granular activated carbon
. Anaerobic dechlorinating bacteria
| Je:

Betsey Pitts,
MSU/CBE, 2012
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Biofilm on GAC in sediment

Dechlorinating bacteria

Dual approach:
1. Adsorption of PCBs on activated carbon
2. Biofilm instead of liquid inoculum for bioaugmentation?

Objective:
Apply communities to PCB contaminated sediment as a
to enhance dechlorination

Technical Approach - Detail

& Granular activated carbon
s Anaerobic dechlorinating bacteria
| Je:
s

Anaerobic Biofilm Formation

t al, 2016 (In prep)

SYBR Green staining & CLSM
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Effect on dechlorination? F$ 3 Effect on dechlorination?

Sediment mesocosms from Grasse River, NY Mono and di-chlorinated congeners - significantly more in the
« Two types of biofilm inoculum / presence of biofilm compared to GAC and liquid inoculum

Dechlorination rate Dechlorination after 200 days
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etal, 2016 (in prep) Edwards et al, 2016 (In prep)
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Can the numbers explain? [§} Effect of Biofilms? A
Can the numbers of bacteria explain the difference in
activity?

* Anaerobic DF1 biofilm {
What is the effect of

Looking at the microbial populations in the sediment

The numbers of dechlorinating

bacteria are similar over time

= Not responsible for the X . )
difference in activity « Approach: Multiplex 16S rRNA gene seg. - lllumina MiSeq

Reason:

= Diversity?

= Mode of growth?
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Edwards et al, 2016 (In prep) Edwards et al, 2016 (In prep)
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Influence of Biofilms? ¥
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Effect of Biofilm Augmentation?

Summary:
Enhanced PCB dechlorination

Sediment Population analysis:

Other Chloroflexi than “usual suspects” are involved
(Dehalococcoides and DF1)

18 groups of bacteria show
— Related to contaminated sediment/soil (anaerobic)

What does this mean?

Biofilms impact the overall sediment population, &
NOT only the PCB dechlorinating population.
Mechanism?

Edwards et al, 2016 (In prep)

Biofilm based delivery system

Fate of PCBs in Mixed Biofilms

Aerobic

Burkholderia
LB400

Anaerobic

tal (in prep), 2016
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Biofilm based delivery system m

Ongoing research activities:
Identification of the responsible for

increased activity of GAC-Biofilm based bioaugmentation

Electrical conductivity?
Sorption (kinetics)?
Surface area/porosity?
Other?

Activated carbon Biochar Fe covered AC Zeolite

A. Prieto et al (in prep), 2016

Summary

» Dechlorinating can
effectively be cultured under
anaerobic conditions

« Application of anaerobic
biofilms as a
enhances dechlorination of
PCBs in sediment
Biofilms are and can be
maintained in sediment

— Complete mineralization?

Recontamination of
sediment from wastewater?
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