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Hydraulic fractures were initially developed to be used in bedrock to enhance oil recovery. We 
have modified the procedure for use in the environmental field in shallower subsurface soils to 
increase the permeability of the soils to liquids, gases, and solids. This has allowed us to significantly 
enhance in situ methods of soil cleaning (pump and treat, steam injection, solvent extraction) (1) and 
aerobic bioremediation (2) . 

We are now concentrating on enhancing movement of contaminants between hydraulic 
fractures and into hydraulic fractures using electrokinetics and destruction of contaminants within the 
hydraulic fractures. Bioremediation, very specific to the unusual conditions that electrokinetics 
presents to the subsurface soil is being developed. This work is being done as a result of the RTDF 
and in conjunction with researchers at Monsanto, Dupont, General Electric, and DOE. 

Hydraulic fracturing allows for the insertion of a pancake-shaped lens of sand. The sand lens 
increases the soil permeability of the area allowing a 10 fold increase in the area of influence of the 
well allowing for a 10 fold increase in vapor extraction, and a 10 fold increase in liquid addition (such 
as solubilized nutrients and hydrogen peroxide), which leads to a 100 fold increase in aerobic 
bioremediation (1). The process also allows for other solid addition to contaminated subsurface soils 
such as solid slow-releasing oxygen which increases aerobic bioremediation (2, 3, and 4). 

The Lasagna technology uses 2 outer hydraulic fractures as two dimensional electrodes in the 
electrokinetic process moving contaminants into 3 inner hydraulic fractures designed to be zones of 
biodegradation (5). Several experiments that the members of the research consortium have performed 
have indicated that the process of electrokinetics modifies the pH of the soil to a spectrum of 2 to 10 
and increases the temperature significantly. Thus as a result of this we decided to naturally select for 
thermophilic organisms that will degrade contaminants at these high and low pHs . 

We have been successful in obtaining thermophilic organisms that will degrade contaminants 
at high and low pHs (6). These are being tested in lasagna microcosms (6). The next step is to test 
them in the field. 
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