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1) Its All About Delivery: ISDÊ
systems provide a powerful delivery 
platform to support site-wide
anaerobic degradation of chlorinated 
solvents

Roadmap
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2) Case Study: Pilot- and Full-scale
field application of the ISD 
groundwater recirculation approach
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ISD Concept

ÇEffective substrate delivery via 24/7 GW recirculation - NO SLUG INJECTIONS

ÇHighly soluble substrate, plus nutrients, to grow active biomass in porespace

ÇMax. microbial activity, Ź ORP, methanogenic cond., no significant rebound
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Á D-glucose ïYang and McCarty (2000)  and Lee et al. (2004) show delivery 
strategy is critical, and rotting biomass behaves like a substrate.

Á Nutrients ïSpeece (1996) and Chamberlain (2003) show how critical certain 
nutrients where to achieve kinetic rates similar to aerobic rates.  If your not 
adding the right nutrients you will get poor metabolic rates, incomplete 
dechlorination.

Á Enhanced Advective Flow/Maximizing Dispersion ïBagtzoglou (2005) 
shows how óchaoticô advective flow enhances biological processes.

Á Enhanced Desorption ïYang (2002) and Sorensen (2005) have shown 
enhanced desorption in the 3- to 6-fold range.

Á Delivery via Recirculation ïFam (2005) states recirculation achieves 
distribution, dilution of inhibitory conc.s, minimizes low pH issues, and 
allows user to maintain or quickly alter subsurface conditions.

Á Bioaugmentation ïMajor et al. (2005) and ARCADIS (2003) state that 
bioaugmentation is not as critical as previously thought.  Subsurface 
conditions are likely the primary reason for incomplete dechlorination.

Supporting Scientific Literature
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Terminal Electron Acceptor Process
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¸ Advantages of Groundwater Recirculation:

- Shorter Remedial Timeframe

- Programmable Automation

- Direct Hydraulic Influence and Capture

- Rapid Contact is Achieved ïDissolved & Adsorbed 

- Pulsed Delivery vs. Continuous or Slug Injections

- Biomass Generation, Site-wide Activity

- Mitigates pH Shifts

- Cost is far cheaper than other alternatives.

Why Recirculation?

What Type of Substrate?

ÅKey Properties:

- High Solubility Limit

- Low Retardation Factor

- Viscosity like water

- Low cost

- Food grade or benign to potential receptors

- Nutrient-amended
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Pilot-scale Case Study:

Industrial Site

Eugene, Oregon
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ISDÊ Unit


