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Emerging Contaminant 1,4 Dioxane Treated with Envirogen FBR 
 
The US Army Corp of Engineers (USACE) (Omaha District) and The United States Air Force Civil Engineering 
Center (AFCEC), in conjunction with Jacobs Engineering Group (Jacobs) and Bhate Environmental 
Associates, Inc., have contracted Envirogen Technologies to design, build, and install an active water 
treatment system to treat 1,4 Dioxane at an Air Force Base in Tennessee.  The award of a contract for this 
remediation system is for a full-scale demonstration unit, following successful bench-scale testing of the 
site water.   
 
The specific site was contaminated with chlorinated volatile organic compounds (CVOCs) from metal-
working operations that contained 1,4-Dioxane.  Envirogen, in collaboration with Jacobs, has designed an 
aerobic cometabolic biological treatment (CBT) system based on Envirogen’s proven and proprietary 
Fluidized Bed Reactor (FBR) technology.  The CBT system utilizes propane to feed and grow a specially 
selected microbial biomass on the FBR media.  These microbes consume the propane and subsequently 
produce enzymes that cometabolically degrade the target compound of 1,4 Dioxane.   
 
In collaboration with the Biotechnology Development and Applications Group at APTIM, the results of 
microcosm and bench-scale testing indicate the ability of the system to reduce 1,4-Dioxane 
concentrations to low ug/L (ppb) levels at hydraulic residence times less than 45 minutes.   
 
A full-scale system has been funded as a demonstration unit and is expected to be operational in 2021.  If 
successful, this system will become a permanent addition to the existing groundwater treatment plant, 
demonstrating the FBR as a cost-effective treatment technology for low-concentrations of 1,4-Dioxane in 
groundwater.   
 
1,4-Dioxane is a persistent contaminant in groundwater, commonly encountered at contaminated sites 
with a history of solvent use, often impacting nearby supply wells.  The USEPA classifies 1,4-Dioxane as a 
suspected carcinogen. While Advanced Oxidation Processes (AOPs) such as UV light-hydrogen peroxide, 
or ozone-hydrogen peroxide have been used to destroy the harmful contaminant, these technologies tend 
to be energy cost-intensive and/or have inherent safety risks.  Other technologies, such as resin 
adsorption and liquid phase granular activated carbon come with the higher costs for replacing or 
regenerating the treatment media and can be subject to breakthrough/noncompliance if not monitored 
regularly.  Biological treatment has great promise as a less expensive, more reliable, and sustainable 
treatment technology for 1,4-Dioxane. 
 

About Envirogen Technologies, Inc. 

Headquartered in the Houston suburb of Kingwood, Texas, Envirogen Technologies, Inc. is an environmental technology and 
process solutions provider that combines experience in water and vapor phase treatment with process development 



expertise - delivering long-term, guaranteed solutions in a broad range of treatment and process-related applications. A 
primary focus for Envirogen is the concept of ‘lifecycle performance,’ in which the company provides guaranteed, pay-for-
performance, long-term contracts at predictable costs that offer customers the lowest total cost over the lifetime of an 
equipment installation. Primary applications for Envirogen’s systems include treatment of groundwater for the delivery of 
high-quality potable water, groundwater remediation, wastewater treatment, water re-use, nutrient removal, and odor and 
VOC control for municipal and industrial markets. In industrial markets such as food and beverage, mining, power, 
hydrocarbon processing and chemical processing, Envirogen also specializes in process water treatment, byproduct recovery 
and chemical purification. The company conducts business throughout the United States, with regional offices in Southern 
California, New Jersey and Tennessee. For more information on the company, visit www.envirogen.com. 
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