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The treatment of produced water from unconventional oil and gas development (UD) has 
recently garnered significant attention given the scarcity of fresh water and the induction of 
anthropogenic earthquakes in many shale energy basins across the United States. However, the 
widespread adoption of water reuse in the oil and gas sector has been hindered by economics in 
some cases, and by effectiveness in others. One the major limitations in most commercially available 
water treatment technologies is the ability to remove biological contaminants (i.e., bacteria). Failure to 
remove bacteria contaminants from treated water can result in souring and biofouling of production 
wells, and membrane fouling if the recycled water is designated for desalination for the production of 
potable water. Currently, the Frank Millard Cavitation Incorporated (FMCI) set of water treatment 
technologies utilizes cavitation in conjunction with small doses of oxidizing agent (hydrogen peroxide, 
less than 10 parts-per-million) to treat bacterial contaminants. Our preliminary measurements indicate 
that these two treatments are extremely effective, removing more than 99% of all bacteria found in 
raw produced water. Additionally, the use of bentonite clay in conjunction with cavitation and 
hydrogen peroxide have been found to precipitate out pertinent chaotrophic metal ions, such as iron 
(Table 1). 

In my professional opinion, 
the FMCI suite of water treatment 
technologies is uniquely 
positioned to serve the water 
management needs of the shale 
energy sector. Not only does the 
technology remove significant 
amounts of organic material and 
bacterial contaminants, but it is 
also economical and can handle 
a high throughput. For example, 
the pilot system that was utilized 
during our field testing can treat 
upwards of 1,000 gallons per 
minute. This is significant given 
that an individual horizontal 
production well can generate as 
much as 30,000 barrels of 
produced water a day and that there are prospective plans for more than 10,000 production wells in 
the Permian Basin by 2030. With respect to cost, the operating capital required to effectively process 
large amount of water using the FMCI system is notably less  (<$0.50/bbl) than the current costs of 
managing produced water through the subsurface injection (>$1.00/bbl). It is also worth mentioning 
that water for agricultural discharge can be generated from produced water if the FMCI treatment 
system is coupled with a desalination modality such as reverse osmosis filtration. 
 
For additional information and/or water quality data pertaining to the FMCI system, please email 
zac@informenv.com. 

Figure 1: Maximum contaminant limits for production well stimulation fluid. 
(Hildenbrand et al., 2018; King, 2011; Liden et al., 2018; Oetjen et al., 2018) 
 


