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• Enhanced Reductive Dechlorination used for 
remediation of CHC’s for over 2 decades

• Started with the use of soluble substrates
• Late 1990’s controlled/slow release substrates 

came on the market
• Overcome vinyl chloride stall
• Avoid multiple applications
• Low volume

= good for low permeability
• But chlorinated solvent plumes can be BIG!
• Wanted to create a version for large plumes

Introduction



Large Scale Enhanced Reductive Dechlorination



Enhanced Reductive Dechlorination
Dissolution Fermentation
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• The importance of spacing
Lessons Learned: Application Development



• The importance of spacing

~ one rig-month

~ one rig-week
• Reduced drilling time
• Reduced  ‘dead’  unsaturated 

meterage
• Reduced H&S risk exposure
• Reduced chance of hitting services
• Reduced disturbance

and MUCH CHEAPER

2007 2018

Lessons Learned: Application Development



Lessons Learned: Treatment Envelope
Biological Physical

Contaminant Concentration

Tr
ea

tm
en

t 
E

ff
ic

ie
nc

y
Chemical



Contaminant Concentration

Tr
ea

tm
en

t 
E

ff
ic

ie
nc

y
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Lessons Learned: Treatment Envelope
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Lessons Learned: Treatment EnvelopeLessons Learned: Integration



Lessons Learned: Heterogeneous Formations
• High volume product designed to target permeable 
formations

• …and that’s what we use it for
• …also able to address mass in immobile porosity

• Crucial to avoid rebound from back diffusion



Lessons Learned: Bedrock Treatment



• 2017: Review of data completed on 24 sites (100 wells) in US
• Intention was to create a simple benchmark for projects
• Work in progress

• Presently adding European data to this (6 sites, 19 wells)
• Some sites used are still live

• Useful information emerging

Lessons Learned: Performance



Data



Results
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• Dechlorination Rates

• Similar for each constituent
• Slight faster for daughter CVOC’s

• Daughter products do not build excessively
• DNAPL slows reductions
• ..but high starting concentrations may assist reaching low targets
• Geology appears to be no barrier to performance

Lessons Learned



…and so to the Present Day



Application



Results
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Merci!


