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Dhc is the Rockstar! 



Molecular biological tools

• qPCR  - Quantifies the abundance of specific 
microorganisms and functional genes

• Metagenomics/16S Amplicon Sequencing  (Next 
Generation DNA Sequencing)
– Direct genetic analysis of all microorganisms in a 
sample
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So a better picture might be:
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Many other organisms are required for 
successful bioremediation

• Other Dechlorinators
– Geobacter
– Dehalobacter
– Dehalogenimonas

• Fermenters
– Bacteriodetes
– Sporomusa

• Methanogens

• Sulfate and nitrate 
reducers

• Others?



Importance of Geobacter



Vitamin B12

• Vitamin B12 (Cyanocobalamin) is an essential enzyme 
co-factor

• Dhc don’t have the machinery to make B12 and must 
rely on the microbial community to supply it

• Many known B12 synthesizing organisms;
– Methanogens and acetogens
– Sporomusa
– Geobacter 



Geobacter Vitamin B12 production  

• Geobacter lovleyi has been determined to produce the right type of 
vit B12 required for Dhc rdases



• Originally identified in a tetrachloroethane degrading consortia with 
unique characteristics

• Found to degrade a wide range of chlorinated compounds:
⁻ Chlorinated ethanes (1,1,2,2‐TECA, 1,2‐DCA)
⁻ Chlorinated propanes  (1,2,3‐TCP)
⁻ Chlorinated ethenes (trans‐DCE and VC)
⁻ Chlorinated benzenes

• Now being found at many sites

Flying under the radar: Dehalogenimonas



Flying under the radar: Dehalobacter

• Found to degrade a wide range of contaminants
– Chlorinated ethenes
– Chlorinated ethanes (1,1,1‐TCA)
– Chlorinated methanes
– CFCs
– Chlorinated benzenes



PCE

Trailer Park

Although defined as “abiotic” processes, degradation of CVOCs by 
reactive minerals often involves a combination of biologically 
mediated and geochemical reactions:

GeobacterFe3+ Fe2+SRBSO4
2‐ HS‐

Biogeochemical Reduction of Chlorinated Solvents

Geobacter and sulfate reducing bacteria (SRB) regenerate Fe3+ & SO4 
2‐ in 

biotic reactions 



CASE STUDIES : 
1 ) DENMARK POST THERMAL SITE 



Denmark Post-Steam Injection Site 

• PCE (dry cleaner) source zone treated 
with steam–currently in MNA 

• Characterization by molecular and 
isotopic methods (CSIA) 

• Study determined likely degradation 
mechanisms included:  
o Reductive dechlorination
o Biogeochemical (pyrite)
o Aerobic degradation  

From Badin et al, 2016 



Redox zones observed



Classes of Dechlorinators: Determined by NGS    
Source zone 

GW Flow



Classes of Dechlorinators: Determined by NGS



CASE STUDIES : 
2 ) OREGON SITE



Oregon Site      



Organisms with Increasing Abundance at Oregon Site 
Corelated With Rapid Dechlorination Phase (RDP)

Peale et al., 2017 

• Dehalococcoides
increased after 
bioaugmentation

During RDP
Increases in: 

• Dehalogenimonas
complete dechlorinator  

• Aquabacterium aerobic 
VC degrader

• Bacteroides efficient 
dechlorination to ethene

• Syntrophomonas
symbiotic partner for 
Dehalococcoides
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OTUs Increasing in Rapid Dechlorination Phase 



Conclusions   

• Many organisms play important roles in reductive dechorination;
• Geobacter is important for DNAPL, B12 production, abiotic 

processes

• Dehalogenimonas is increasingly viewed as significant

• Dhc symbionts such as Bacteriodetes are showing increasing 
evidence as important for optimal performance 

• Aerobic processes may co‐occur at sites with reductive 
dechlorination/biogeochemical  processes to enhance site 
remediation 



Conclusions 
• We are gaining a better understanding of biologically induced 

processes through MBTs
o NGS (16S amplicon sequencing taxonomy) is being used for 

characterizing microbial systems due to decreasing costs and 
better interpretability 

o Metagenomics now commercially available and provides even 
more information including identification of microorganisms to 
the strain level and functional genes 

• Provides insights into: 
o Composition and proportion of microbes 
o Shifts in microbial communities 
o Function of microbial communities 



Questions

Thank you for attending!

Further Information

SiREM Booth 711
Sandra Dworatzek (sdworatzek@siremlab.com)

siremlab.com
1-866-261-1747 
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