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The Pirana and the Pirana methodology were developed four years ago and there are nearly 2,000 installations throughout the United States, Canada, Puerto Rico, the Caribbean, Central America and New Zealand.  The technology grew from the realization that the wastewater treatment and disposal industry had not yet realized the benefits of enhancing the bacterial treatment of wastes through the control of the bacterial community.  All other industries dependent on microbiological processes began implementing procedures for absolute control of the identity and purity of their necessary microbial strains not long after Louis Pasteur discovered the existence of microbes.  Industries are driven by competition and profit.  Competition and profit hone industrial procedures toward greater efficiency.  As the industries dependent on microbial processes still maintain the procedures for microbial control after nearly 200 years, the value of this industrial model should be evident.  The wastewater industry has been a unique holdout from this industrial model.  It is obvious today that the wastewater industry cannot efficiently deal with human generated wastes.

Bacterial inoculants and additives have been available to the wastewater industry for many years.  In municipal waste treatment, these inoculants and additives were seen as a means of bio-augmentation; adding additional bacteria species to an already established community of bacteria within a waste treatment stream to improve treatment potential.  This did not follow the industrial model of controlling the bacterial community.  

The use of bacterial additives in the onsite industry was again seen as a means of bio-augmentation.  The unfortunate reality was, with the frequent use of these   bacterial additives, the needed function of the anaerobic septic tank was short circuited by solublizing and mobilizing the sequestered solids within the septic tank, thus allowing the solids to pass into the disposal field enhancing field failure.  While these additives may have consisted of beneficial bacteria, they were typically added to septic systems in a fashion that never allowed them to germinate and propagate in the system.  Therefore, the bacteria in the inoculants did little or no treatment.  The mass load of the septic systems was not reduced, merely moved.  Most regulators are justifiably skeptical of claims for bacterial additives in the onsite industry.  

We first developed the Pirana as a means of maintaining our bacteria culture, comprised of facultative species, marketed as the Pirana Blend, within a waste treatment tank or impoundment, while excluding other bacterial species.   This followed the industrial model. We called this bio-replacement not bio-augmentation.  

We recognized the need to create a device that would provide not only an   aerated refuge within the tank liquid, but an atmospheric refuge, with non-depletable oxygen, as opposed to extremely depletable dissolved oxygen (DO)     typical of all other aerobic treatment.  We installed within the Pirana outer housing a central inner column (refugium) around which we wrapped a cuspated plastic matrix with a surface area of approximately 100 square feet, for fixed film bacterial attachment.  A packet of Pirana Blend culture is set into the center of this refugium where it can grow as a seed source for bacterial generation.  The non-depletable oxygen environment allows for the rapid and continuous propagation of our Pirana Blend bacteria as waste is introduced into the system.  

In the bottom of the Pirana outer housing, a micro-fine bubble diffuser connected to a remote air pump provides a volume of bubbles that is more foam like when compared to bubbles rising within liquid.  This provides the Pirana Blend bacteria in the fixed film with substantially more air contact than liquid contact.  Around the circumference of the Pirana outer housing, at the level of the air diffuser, are penetrations (holes) that allow effluent in the tank or impoundment to enter the Pirana.  This creates, in effect, an airlift column that draws effluent into the outer housing as micro-fine air bubbles produced by the diffuse dramatically change the density of the liquid inside the Pirana outer housing and rise to the surface.  This sets up a circulation through the Pirana of approximately 20,000 gpd (depending on the Pirana model) of highly aerated effluent, containing bacterial food in the form of organic wastes in the tank.  

The reason we chose the facultative bacteria species for the Pirana is they flourish within the aerobic zone of the Pirana, however, they are capable of anaerobic metabolism once they have been dispersed into the suspended effluent medium.  Under anaerobic conditions, these bacteria resort to a fermentative mode of metabolism.  In this fermentative mode, they have a tremendous appetite for the muco-polysaccharide (sugar based) slime produced by anaerobic intestinal bacteria.  These anaerobic intestinal bacteria are introduced into septic systems with every flush of the toilet.  These mucoid slimes are the most critical problem in conventional septic systems.  As the anaerobic intestinal bacteria migrate to the disposal field, they colonize the soil interface that accepts the effluent for disposal and there continue to produce these slimes.  This well known mucoid "Biomat" eventually plugs the soil and effluent can no longer be accepted.

The Pirana Blend facultative bacteria rapidly digest these sugar based compounds as they ferment them to soluble products such as alcohols, esters and fatty acids.  We have seen in virtually all of our applications a rapid recovery of the soil acceptance rate (SAR) for such bacterially charged effluents.  

Unfortunately, the model of treatment widely accepted in the industry has become the Aerobic Treatment Unit (ATU) model, typified by products that fall under the NSF-40 categorization.  The parameters used by NSF to quantify the effectiveness of ATU treatment are very low BOD and TSS readings.  The problem in the industry is that BOD is equated with undigested organic material that presents a threat to soil percolation.  When such ATUs are used in new systems, the most common application, they are assumed to allow for a longer period in which the soils can accept such waste.  This model is fundamentally different than the Pirana Aerobic Bacteria Generator (ABG) mode of operation.

The Pirana ABG generates active Pirana Blend facultative bacteria that become entrained in the effluent leaving the septic tank.  When captured in a sample, these living bacteria have an inherent BOD.  These facultative bacteria have a positive, remediating effect in the disposal field by reducing and eliminating the “Biomat” and other organic solids.  Higher BOD and TSS readings from a Pirana System should be interpreted as greater numbers of bacteria for remediating and maintaining the disposal field.  This should be a sought after process.  In many cases, in order to increase the remediation potential of the Pirana, additional “food” is added to the septic tank to grow massive amounts of Pirana Blend bacteria that can create BOD and TSS readings as high as 5000 mg/l, even greater.  Since the advent of the Pirana, what the BOD and TSS are comprised of is of critical importance.  What counts in our situation is not how much BOD is present but what does it consist of.

The essence of the NSF-40 model is a miniature activated sludge plant where the activated sludge is comprised of multiple and unknown species of bacteria.  In most activated sludge designs, a primary retention tank or chamber is incorporated so that most of the organic material settles out, requiring pumping and removal (wasting) of the solids to an off-site facility for disposal.  Solids removal by pumping is required because the activated sludge bacteria are unknown and highly inefficient.  It is impossible to determine individual specie’s biotic potential for treatment only the aggregate’s lack of efficiency.  This is the main cause of the waste treatment industry’s inefficiency. This huge inefficiency built into the fundamental aspect of the ATU technology is widely ignored.  In fact, a critical analysis shows that ATUs only treat a minor component of the organic waste, and that these devices depend largely on the presence of a local municipal facility to do most of the work through solids removal.  It is the exact opposite of the industrial model.

The Pirana ABG mode is to control, grow and generate known, desirable species of bacteria to the exclusion of all others.  This is precisely the efficient industrial model.  In so doing, there is typically no requirement to remove solids from the treatment process.  Sludge is in fact, an indication of biological inefficiency.  
The purpose here is not to challenge the effectiveness of ATUs.  They have shown over the years to be effective treatment systems.  Rather, it should be underscored that fundamental differences exist between ATUs and ABGs.  ABGs should not be considered in the same light as ATUs. 

It was well understood there would be resistance to new concepts so the design of the Pirana ABG was as a retrofit appliance that could be added to any septic system without adding or changing any of the structural components of the system.  The market for new installations was not initially addressed because the regulatory community typically faced grave problems in correcting septic systems in failure.  The greatest concerns for our communities were not the new septic systems but rather the inventory of failed or marginal septic systems.  We believed that as the Pirana demonstrated its effectiveness in remediating failed septic systems, approvals for new installations would be quickly forthcoming.  The appropriate design and biotic energy to restore a failed disposal field is exponentially greater than keeping one from failure.

The problem regulators have in understanding the Pirana is that claims relevant to BOD are largely inappropriate.  A typical ABG installation has two phases.  The first is a bacterial bioremediation phase in which we purposely send large concentrations of facultative bacteria into the leach system.  They are the essential component in the bioremediation.  We can typically build up the cultures in the septic tanks with food additives such that the BOD might well be in excess of 5,000 mg/l for this early period.  As our systems stabilize and the soil opens again, this early phase is no longer necessary.  We can rely strictly on the organic load to the tank to provide the needed nutrients for an on-going inoculation of Pirana Blend bacteria into the soil.  At this time we typically find the BOD of the effluent falling to approximately secondary treatment levels of 30 mg/l or less.  

None of the critical features of the ABG device fall under the model of NSF-40 so we chose a different route to document and certify the Pirana.  We worked with IAPMO, the organization that developed the Uniform Plumbing Code for plumbing products.  IAPMO considered the ABG to be a plumbing appliance, since no treatment claims of the NSF type were involved.  They developed a standard under IGC180-2003 for testing of the device that assessed the ability of the bacterial component of the system to remediate clogged leach lines.  

Supplied are the IAPMO Standards and the Pirana test report and listing document under the standard.  The tests were conducted at the UC Davis Wastewater Treatment Facility with the cooperation of Dr. George Tchobanoglous, Emeritus Professor.  This standard distinguishes between ATUs and ABGs in the incorporation of a control in which the Pirana appliance was operated without bacterial inoculation to compare with a Pirana that nurtured our Pirana Blend inoculum.  

Briefly, the procedure required three replicate septic tanks each with three leach units in series.  The septic tanks received wastewater from the head works of the UC Davis wastewater treatment facility through a common source.  After an appropriate period of time to allow for curing of the anaerobic process in the septic tanks, the loading to the leach units started at a rate of 12 gal/sq.ft./day.  After the leach units had clogged enough to reduce the acceptance rate to less than 1 gal/sq.ft./day, one Pirana was installed in two of the septic tanks and turned on.  One received the Pirana Blend inoculum and operated as a normal Pirana ABG and the other did not, operating instead as a highly efficient ATU.  Loading was maintained at the high level and within 60 days the leach units receiving the ABG effluent increased the acceptance rate to 5.5 gal/sq.ft./day.

At the same time the Pirana as an ATU only recovered the acceptance rate to 2 gal/sq.ft./day.  This differential demonstrates that an ATU can recover soil acceptance to a certain extent, but an ABG provides almost a three-fold improvement in function.  An NSF-40 protocol could never show these results.

Several reports are provided on tests that were conducted at the NSF managed Buzzard's Bay test facility in Massachusetts.  This facility was set up by the EPA to test various on-site technologies under contract, with strict NSF third-party oversight.  The study was done with the guidance of Mr. Steven Dix, P.E. an authority on soil disposal systems.  You can see the reports that the soil acceptance improvement was replicable and that many other facets of interest were seen.  One is that pathogen removal by the soil was equivalent to mature biomat even at 4 times the soil loading rate.  Another is that nitrates were reduced by a significant degree in the systems after the effluent passed through the soil.

A paper presented to the CWEA is provided that showed similar reductions in nitrate.  This information is interesting because it shows yet another distinction between the Pirana ABG and the typical nitrifying ATUs that are currently accepted.  The fundamental control of the microbiology of the Pirana system eliminates the creation of nitrates in tanks with functioning Pirana ABGs.  The chemical basis for this difference is relatively straightforward but a discussion of it here would be too lengthy.   

A copy of a Flathead Minnow bioassay can be upon request provided that was conducted on the Pirana Blend inoculum for approval by the State of Florida.  As will be seen, mortality even at very high concentrations was completely absent.  Additionally, a copy of our MSDS outlining the lack of ridgid requirements for handling can also be provided.   
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