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gPRO Comparisons to Other Technologies 
 
The gPRO is a versatile tool for groundwater treatment that provides high rate gas inFusion into groundwater 
pumped through microporous hollow fiber cross-current flow modules. The gPRO compliments the capabilities of 
iSOC and HiSOC systems for gas inFusion applications and extends gas inFusion to new market areas. gPRO    
systems are targeted on groundwater treatment using primarily biological but also chemical and physical processes 
depending on the gas infused and the remediation approach. Current applications envisioned for the gPRO include: 
 
• Biological treatment 

• Aerobic oxidation (oxygen) 
• Cometabolic oxidation (oxygen and alkane gas) 
• Cosubstrate oxidation (oxygen and ethene or other co-substrates) 
• Anaerobic reductive dechlorination (hydrogen) 
 

• Chemical treatment 
• pH adjustment (sulfur dioxide, carbon dioxide, ammonia) 
• Geochemical fixation of metals (hydrogen and sulfur dioxide) 
• Oxidation of metals (oxygen) 
 

• Physical treatment 
• LNAPL and DNAPL recovery enhancement (carbon dioxide 
• Specific gas inFusion applications for bioremediation are listed in the following table. 
 

Table 1: Gas inFusion Bioremediation Applications 
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Various competing technologies exist for certain applications of the gPRO system.  Primary competitors for aerobic 
biological treatment are air/biosparging and oxygen sparging. Ozone sparging is a physical alternative technology 
targeted at similar groundwater contamination problems. Each of these methods requires significant electrical power 
consumed by compressors to inject gas substrates.  Chemical oxidation with liquid injections, groundwater pump 
and treat, and dual phase extraction are technologies that compete with gPRO for groundwater treatment 
applications but may also be applied in concert with gPRO applications.  
 
Vegetable oil, sugar and carbohydrate injection and hydrogen sparging technologies compete with direct hydrogen 
inFusion for reductive dechlorination of chlorinated compounds and anaerobic bioremediation and geochemical fixa-
tion of other contaminants including nitrate, perchlorate, and metals such as hexavalent chromium.  In certain situa-
tions these technologies may be applied with a more beneficial effect by combination with direct hydrogen gas inFu-
sion and therefore may be used in concert with gPRO. 
 
Treatments targeted on unsaturated zone soil contamination such as SVE and excavation for off site disposal do not 
compete with gPRO which is targeted on saturated zone contamination problems. The following table compares 
gPRO to competing technologies. 
 
Table 2: gPRO Comparison with Competing Technologies: 
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Application of gPRO at Specific Sites 
 
The selection of a gas inFusion system for a particular site depends on the: 

• Hydrogeologic conditions 
• Groundwater flow conditions 
• Nature of the contaminant 
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Technology selection should also consider: 
• Treatment objectives 
• Geochemical conditions 
 
The selection will also have to be made in consideration of other treatment technologies in operation or under     
consideration for combination at the site. In general the gPRO systems require hydrogeologic conditions suitable for 
extraction and reinjection of groundwater or the ability to inject large volumes of water from an alternative water  
supply. Sites where hydrogeologic conditions are suitable for pump and treat system operation are ideal however 
gPRO applications are not strictly limited to these conditions. Both iSOC and gPRO® may be applicable for different       
applications at the same site (e.g. gPRO for source area treatment and iSOC for downgradient biobarrier). 
 
Table 3: Site Criteria for Selection of gPRO Technology 
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