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Housekeeping
• Please mute your phone lines, Do NOT put this call on hold
• Q&A
• Turn off any pop-up blockers
• Move through slides using # links on left or buttons

• This event is being recorded 
• Archives accessed for free http://cluin.org/live/archive/
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Danny Reible
Environmental and Water Resources
University of Texas
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Reduce risk by:
Stabilizing sediments
Physically isolating sediment 
contaminants
Reducing contaminant flux to 
benthos and water column

Sand effective for strongly 
solid associated contaminants
“Active caps” for other 
situations (w/amendments)
Funnel and Gate approach to 
maximize ability to 
place/replace amendments



Can a funneling cap effectively contain contaminants and 
effectively channel interstitial fluids (water or NAPL) to a 
collection or treatment gate
Can treatment gates composed of reactive materials 
effectively manage residual contamination from the in‐
situ treatment zone
Scope 

Preliminary studies with sorbents (e.g. organoclays and activated 
carbon)
Hollow fiber membrane to introduce oxygen in reduced 
environment
Low voltage electrodes to encourage development of appropriate 
redox conditions
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Initially reduced conditions without 
oxygen introduction via 

pressurized air

Minimal membrane fouling

Acetate oxidation

O2
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Functions:
Provide redox control 
Direct reduction and oxidation on electrode surface
Deliver electron donor and acceptor for further 
degradation

Advantages:
Real time and site‐specific control
complete mineralization of contaminants through 
sequential reduction and oxidation
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Anode at depth to encourage oxidizing 
conditions where normally strongly reducing 
conditions exist
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Real‐time control of electron donor production in 
the cap by adjusting voltage
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40Experiment condition
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PAH degradation under aerobic and nitrate reducing 
condition 

To verify PAH biodegradation potential by indigenous 
microbe in sediment
To prove that biodegradation rate is faster in more 
oxidizing condition (aerobic condition)

Electrode enhanced degradation of PAH in slurry
To examine the feasibility of electrode enhanced 
biodegradation of PAH in slurry phase
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PAH 
degrading 

genes

Constant condition slurries

AE: Aerobic condition

AN: Anaerobic condition

Electrode induced aerobic 
conditions 

RE: Electrode biodegradation

KC: Killed control
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1) 4v continuously
2) 1v continuously
3) 2v continuously
4) 4v intermittently (1‐3 
hours per day)

5) Anode and cathode 
switched under 2v
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Side View

Top View
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Anode at depth (sediment‐cap interface)
PAH degradation mode
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Proof of concept was successful
Electrodes could establish oxidizing conditions at 
the anode

Currently studying degradation and increases in PAH 
degrading genes as per slurry experiments

pH changes were always associated with redox 
changes

Currently studying use of siderite (iron carbonate) as buffer 
material to control pH
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Large flume demonstrations in cooperation with 
Bayani Cardenas (UT Geosciences) 
2 dimensional flow  (upwelling, river flow, hyporheic
exchange)
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Funnel and gate approach allows significantly more 
complex and  sophisticated capping 

Regular replacement of finite capacity sorbents
Sustainable biodegradation

Hollow fiber membranes to introduce air/oxygen and 
encourage aerobic degradation

Enhanced degradation shown
Low power electrodes for encouragement of 
reduction/oxidation at different layers in sediments

Enhanced degradation shown in idealized systems
In‐sediment studies ongoing
Intermediate scale demonstrations planned
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Resources & Feedback
• To view a complete list of resources for this 

seminar, please visit the Additional Resources 
• Please complete the Feedback Form to help 

ensure events like this are offered in the future

Need confirmation of 
your participation today?

Fill out the feedback form 
and check box for 
confirmation email.
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